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A THIRTY-FIVE FOOT CHANNEL FOR NEW YORK 
HARBOR. 


It begins to look as though the much needed im- 
provement of the entrance to New York Harbor was 
at last to be carried out, by providing a channel pro- 
portionate in depth and width to the traffic of this 
port, which, if it is not already, soon will be the most 
important in the world. As matters now stand, the 
main channel is both tortuous and shallow. After 
leaving the Narrows, and rounding Norton’s Point at 
the southwestern extremity of Coney Island, it does 
not turn eastward toward the open sea, but keeps due 
south for several miles until it is well inside of Sandy 
Hook, and then makes a sharp turn of 90 degrees 
to the eastward, access to deep water being finally 
had by way of the Gedney Channel. 

At the first blush it looks like perversion of the truth 
to designate as shallow a channel having a depth of 
30 feet of water, which is the present depth of the 
New York entrance; but in matters nautical the term 
is a strictly relative one, and water that might be 
ample for one class of harbor and traffic can easily be 
shallow for another. So alsoitis true that a channel 
depth that might be sufficient in one decade may be 
quite insufficient to meet the requirements of the decade 
that follows. A few years ago, when 28 feet was the 
maximum draught of afew of the largest liners, the 
present channel was equal to accommodating the 
traffic, at least as far asthe depth was concerned ; but 
so rapid has been the growth in the dimensions of 
freight and passenger steamers, that there are ships 
afloat that leave the harbor drawing over 82 feet ; and 
ships are being built that may easily draw 34 feet when 
fully loaded, At present such vessels, if they wish to 
carry outa full cargo, must wait for high water, an im- 
pediment that cannot fail to be injurious to the inter- 
ests of the harbor. 

But the present channel is not only shallow for mod- 
ern traffic, but by reason of its tortuous character and 
restricted width it is difficult to navigate. This is 
proved by the large number of steamships that get 
aground in making the turns or in passing each other 
within the channel’s narrow limits. As we have said, 
the main channel makes one turn of 90 degrees, and 
there are others of less magnitude to navigate before 
deep water is gained. The difficulty arising from this 
cause is increasing with the increase in the length of 
ocean liners. The ‘'City of New York,” which made 
her appearance only ten years ago, was considered an 
abnormally long vessel, her over-all dimensions being 
560 feet. Since her day we have seen the advent of the 
‘*Campania,” 620 feet, and the ‘Kaiser Wilhelm der 
Grosse,” 649 feet in length, to this port, while in the 
coming season the White Star Line will place on the 
route a mammoth vessel, the ‘‘.Oceanic,” whose ex- 
treme length will be 704 feet. 

The proposed changes will provide for the improve- 
ment of all existing channels; but by far the most im- 
portant recommendation is that included in General 
Ludlow’s report. The Ludlow survey recommends the 
abandonment of the main channel and the substitu- 
tion of the present East Channel as the principal 
waterway. for large vessels. To give it the necessary 
capacity, it is to be dredged out to a minimum 
depth of 35 feet and a minimum width of 1,500 
feet. This would shorten the distance to the open 
sea by about five miles, and would provide a straight 
channel in place of the present circuitous and diffi- 
cult route. The largest vessels now under construc- 
tion would be able to enter and leave the harbor at 
any hour, irrespective of the state of the tide, and 
at their fullest draught, which in the case of several 
ships is likely to be fully 34 feet. 

The estimated cost of the work is between $3,500,000 
and $4,000,000, and in view of the great importance of 
the harbor and the great benefit that the improvement 
would confer, we do not think the cost is by any 
means excessive. The inatter will come up at an early 
date for the consideration of Congress, and it is sin- 
cerely to be hoped that a scheme which has such 
obvious merit will be met with unanimous approval. 


AMERICAN LOCOMOTIVES FOR AN ENGLISH 
RAILWAY. 

The introduction of American locomotives on Eng- 
lish railways was merely a matter of time, and it only 
needed the accident of English locomotive builders 
being overstocked with orders to open the door. 

It seems that the prosperity whicn marks the ship- 
building trade in Great Britain is being shared by 
the locomotive trade, and when the Midland Railway 
wished to place a ‘‘rush” order for twenty freight lo- 
comotives, they were compelled to come to this coun- 
try to get it filled. The present activity is in part ac- 
counted for by the fact that the recent strike in the 
engineering trades has thrown the locomotive works in 
arrears. Ten of the engines are to be built by the 

Baldwin and ten by the Schenectady works. They are 
to be of the American Mogul type, with cylinders 18 
inches in diameter by 24 inches stroke, and with such 
modifications in details as are required to conform 
to British practice. 

The introduction of these engines in regular service 
on an English road will be watched with the greatest 
interest. They are not of abnormal dimensions, being 
sinaller than the average freight engines now being 
built for use on our own roads but of the standard 
size of the freight engines in use on the Midland Rail- 
way. This is fortunate, as giving for the first time an 
opportunity to test the English and American types 
under identical conditions of service. The cost of the 
engines, even should the customary English copper 
fire-box and other specialties be called for, will proba- 
bly be from twenty-five to thirty per cent less than if 
they were of home manufacture; and if they render 
equally efficient service, as we do not doubt they will, 
the result cannot fail to have an important bearing on 
the locomotive trade in that country. 

The Midland Railway has always been the most pro- 
gressive of the English roads. It was this company 
that led the way in the introduction of American cars 
into Great Britain, and nearly a quarter of a century 
ago a‘‘dining car train,” including, if we remember 
rightly, two Pullman cars, was} running daily between 
London and Leeds. 

ee 
THE GATLING CAST STEEL GUN. 

Great interest attaches to the government tests of 
the 8-inch cast steel gun designed by Dr. Gatling of 
machine gun fame. It isthe object of Dr. Gatling to 
produce a gun whichshall possess all the ballistic qua- 
lities of the prevailing type of hooped or built-up gun 
without its excessive cost. The present built-up sys- 
tem is founded upon the method introduced by our 
General Rodman during the Civil War, who, in order to 
compress the interior metal of the gun, cooled the gun 
from the inside, thus causing the exterior layers to 
shrink with tremendous gripping effect upon the 
bore. The same effect is secured in forged steel 
guns by shrinking successive hoops of steel upon an in- 
terior tube. Rodiman’s method was cheap and rapid ; 
the present method is slow and very costly. 

Of late years several attempts have been made to 
dispense with the hooped construction and produce a 
steel gun of one integral forging or casting. In 1895 
Maxim made a 5-inch gun of a single forging and cooled 
itfrom the inside by running a stream of coal oil 
through the bure. In the firing test his gun showed a 
velocity of 2,200 feet per second with a pressure of 38,600 
pounds to the square inch, and withstood a maximum 
pressure of 50,400 pounds without injury. In January 
of this year a single-forging steel gun, designed by 
Capt. F. E. Hobbs, of the Ordnance Departinent, 
United States Army, was tested at Sandy Hook with 
excellent results, a velocity of 2,700 feet being attained 
with a pressure of 50,000 pounds to the square inch. 

Dr. Gatling is endeavoring to go one step further and 
cheapen gun construction by dispensing as far as pos- 
sible with forging processes and casting his gun direct 
from thecupola. It is evident that if a reliable cast steel 
gun can be manufactured, the cost and time consumed 
in heavy gun construction will be greatly reduced—ac- 
cording to Gatling, fully 50 per cent. The metal used 
is a special steel alloy, and the gun is cast in a vertical 
position, muzzle downward. An attempt is made to 
impart a fibrous character to the casting by giving a 
swirling motion to the steel as it enters the mould, and 
Dr. Gatling states that a certain amount of forging of 
the interior is effeeted by the use of arotary mandrel 
when the gun is red hot in the annealing furnace. The 
desired compression and tension are secured by cooling 
from the interior. Inthe preliminary tests the gun has 
withstood a pressure of 37,000 pounds to the square inch. 
This is satisfactory as far as it goes, but with the 
records of 50.400 and 50,000 pounds pressure in the 
Maxim and Hobbs guns and 82,850 pounds pressure in 
the Brown wire gun ahead of it, the cast steel gun has 
a long road to travel before it eclipses ‘its predeces- 
sors. If it equals these pressures and survives the 300 
rounds to which the government officials will subject 
it, Dr. Gatling will have made an invaluable contribu- 
tion to the science and art of heavy gun construction, 
and it willonly remain to overcome the undoubted 
prejudice which modern artillerists entertain against 
cast as compared with forged or wire-wound ordnance, 
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ENLARGING THE CAPACITY OF THE BROOKLYN 
BRIDGE. 

The present Mayor of New York is no doubt a bet- 
ter lawyer than engineer ; for after throwing out the 
city’s obviously most urgent engineering work, the 
Rapid Transit tunnel, he wishes 10 have under con- 
struction across the East River three great bridges 
whose aggregate cost will greatly exceed that of the re- 
jected tunnel scheme, and whose construction will take 
three or four times as long tocomplete. In addition to 
the new East River bridge, whose construction is not 
much more than fairly under way, he would build an- 
other at Black well’s Island anda third midway between 
the new bridge and the present New York and Brook- 
lyn structure. 

The Blackwell’s Island bridge would be a distinct 
benefit; but the other structure would be quite super- 
fluous. And for thisreason : that it would be possible, 
as we have pointed out more than once in these col- 
umns, so to strengthen and enlarge the present bridge 
as to practically double its capacity. We should thus 
obtain practically all the advantages of Mayor Van 
Wyck’s proposed new bridge for about one-fifth or one- 
sixth the cost. 

Mr. William H. Hildenbrand, the engineer to whom 
Mr. Roebling intrusted the task of making all the 
calculations as to strength, stability, etc., of the Brook- 
lyn bridge at the time of its erection, states that he 
has prepared a plan for doubling the capacity of the 
structure at a maximuin cost of $2,500,000. He would 
raise the height of the towers some 10 or 12 feet, and 
suspend four auxiliary cables above and in the same 
plane as the present cables. The present stiffening 
trusses, six in all, would be replaced by new and 
deeper trusses of a common depth, and upon their upper 
chords, on either side of the footway, would be an 
upper floor reaching across the present railroad tracks 
and roadway. This would double the capacity of the 
bridge for wagon and ear traffic. The footway is suf- 
ficient for all probable increase in the number of foot 
passengers. The pull of the new cables would be 
taken by additional anchorages placed behind the 
present anchorages. 

Mr. Hildenbrand’s namne is a guarantee that the 
scheme is feasible, for he has recently made a similar 
enlargement of the old Cincinnati bridge, built thirty 
years ago, the strength of the new construction being 
double that of the original bridge. Now this is an 
improvement which has everything to recommend it to 
the Mayor, the Bridge Commissioners, and every other 
person who is desirous of improving transit facilities 
between New Yorkand Brooklyn. For an expenditure 
of $2,500,000 we not only remove all anxiety as to the 
serviceableness of the present structure, but we practi- 
cally secure a new bridge between the two islands. 


ent 


THE FORESTS OF THE WORLD. 

Mr. D. E. Hutchins, Conservator of Forests at the 
Cape, recently read before the Cape Town Philosophi- 
cal Society a paper showing the need and value of ex- 
tending the area in the colony at present under forest. 
Cape Colony stands far below other countries in its 
proportion of forest, though the climate of the country 
is such that it ought to have a percentage under forest 
at least equal to Germany. The following table shows 
the area under forest in the colony compared with 
that in some other countries: 


Percentage 
, Area under under 
Countries. forestin forest of 
acres. total area 
of country. 
Russia in Europe 527,427,000 42 
Sweden 42,366. 42 
Austria 31 
Germany 26 
Norway 25 
TAG co iineden tea 635s UeHORKeae een teas 25 
BYANCG. a iievssin gn no's cana neve , 16 
Portugal 5 
Great Britain and Ireland... 2,790,000 4 
Cape Colony......... occ eee ewww ee eee 353. 0°29 


Mr. Hutchins suggests that plantations should be 
formed in districts within minimum rainfall limits of 
15 or 20 inches per annum. The argument which will 
perhaps appeal most forcibly to Cape agriculturists is 
that, while the total value of the fruit produced in 
Jape Colony is £100,000, no less than £269,349 have 
been paid for wood imported into the colony during 
the last two years, nearly the whole of which would be 
produced in national forests covering an area of about 
50,000 acres. That forests can thrive where agriculture 
is difficult or impossible, is shown by the steep richly 
wooded slopes of the lofty Amatolas, the similarly 
beautiful forest with its gigantic yellow-wood trees in 
the barren Knysna country, and, perhaps most strik- 
ing of all, the cedar trees of Clanwilliam, growing on 
the absolutely bare rocks of the stupendous Cedar- 
berg Range; while at Glenadendal an introduced tree, 
the cluster pine, hardier than any of the indigenous 
trees, is spreading itself self-sown up the rocky moun- 
tain side, in spite of fires, drought, hot winds, and 
climatic vicissitudes, that are too often the despair of 
the agriculturist, 
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CALCIUM CARBIDE IN NEW YORK CITY. 

The Fire Commissioner of New York City has taken 
steps to regulate the trade in calcium carbide. Owing 
to the fact that this substance is now stored in most of 
the sporting goods houses and bicycle stores in the 
city, it has seemed necessary to take some steps regard- 
ing the matter, as the gas is generated by coming in 
contact with water, and it will readily be seen that it 
might cause a disastrous explosion, if kept in consid- 
erable quantities, in case of a fire. According to the 
new rules, all calcium carbide in transit through the 
city and in storage must be in hermetically sealed iron 
receptacles and marked plainly “Calcium Carbide. 
Dangerous if not kept dry.” No single package must 
exceed 100 pounds. Astothe sale of the carbide, not 
more than 20 pounds, either in bulk or in cartridges, 
can be stored or kept in any building used for a dwell- 
ing or mercantile purpose, and this amount can only 
be kepton a permit obtained from the Fire Depart- 
ment. This permit will provide that quantities in 
cases of 2 pounds shall be in tight metal packages and 
kept elevated at least 6 inches from the floor in a fire- 
proof safe above the street grade. The manufacture, 
transportation, storage, selling, or use of liquefied 
acetylene is absolutely prohibited within thecity limits. 
Provision is made for the storage of calcium carbide 
in sealed receptacles in quantities not exceeding 100 
pounds in isolated buildings of fireproof construction. 
The storage must alsobe with a permit from the Fire 
Department, and the entire quantity stored must not 
exceed 500 pounds in the aggregate. 
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THE HEAVENS IN JANUARY. 
BY GARRETT P. SERVISS. 

At 10 o’clock P. M. in the middle of January the 
array of constellations is the finest that the heavens, 
in our latitudes, ever present. Orion is on the merid- 
ian, in the most favorable position for the exhibition 
of his splendors. The two great stars that adorn his 
shoulder and his foot,{Betelgeuse and Rigel, show their 
contrast of colors admirably, sparkling through the 
crisp air. Betelgeuse glows like a Brazilian topaz, 
while Rigel’s light is of diamond purity. Midway be- 
tween them glitters the Belt, with its three bright 
stars in a row, so accurately spaced and aligned that 
they seem to have just obeyed the command, ‘‘Eyes 
front!” In themselves they would hold attention, 
but on a-dark, clear night the sky about them is seen 
to be sprinkled with a multitude of tiny stars, whose 
twinkling affects the eye like half-illuminated frost- 
work. Below the Belt hangs the Sword, sheathed in 
the mysterious haze of the Great Nebula. 

Following the direction indicated by the stars of the 
Belt, downward toward the left hand, at a distance of 
some twenty degrees, the eye is led to Sirius, ablaze, if 
the air be a little unsteady, with prismatic hues. The 
spectacle of Sirius shining above a snow-clad hill on a 
January night is a surprising revelation of the power 
of a star to enhance the beauty of a terrestrial land- 
scape. 

Westward from Orion runs the winding ‘‘river of 
stars,” Eridanus, with Cetus just setting beyond it, 
while toward the east, above Sirius, appears Mono- 
ceros, followed by the interminable Hydra, dragging 
its slow length above the horizon. 

Next in attractiveness to Orion and his immediate 
neighbors, which include Auriga, with the brilliant 
Capella, nearly overhead, is the winter arch of the 
Zodiac, beginning at the level of the hills in the west 
with Pisces, and rising through Aries to Taurus (the 
tip of whose horns touches the meridian above Orion), 
and then descending in the east through Gemini, Can- 
cer and Leo, to Virgo, whose westernmost stars are 
just poised on the horizon. ; 

Under Gemini and Cancer, the latter being easily 
recognized by the glimmer of the beehive cluster, 
shines Procyon, the leading star of Canis Major. 

Glancing northwestward, Perseus, Andromeda, and 
Pegasus are seen aligned in a downward slope to the 
horizon, while Cassiopeia’s ‘‘ W” shines between them 
and the Pole, balanced against the Great Dipper, 
which is rising, bowl upward, in the northeast. 


THE PLANETS. 


Mercury is a morning star, in the constellation Sagit- 
tarius. It reaches its greatest western elongation on 
January 11, when it may be seen nearly two hours be- 
fore sunrise. 

Venus is a morning star, and very brilliant, rising, 
at the beginning of the month, about 4:30 A. M. It 
travels from Scorpio into Ophiuchus. On the 25th it 
will be in conjunction with Saturn, 

Mars has become the ‘‘star” of the planetary com- 
pany, being in opposition to the sun on January 18, 
and therefore visible the entire night. It is in the con- 
stellation Gemini. On the1l5thit will be about 60,000,- 
000 miles from the earth, so that a telescope magnifying 
250 diameters will bring it within an apparent distance 
equal to the real distance of the moon. A compari- 
son of the lunar features seen by the naked eye with 
those of Mars seen with the telescopic power mentioned 
will be an object lesson in the difficulties of planetary 
observation. This is a very unfavorable opposition of 


Mars, but its red color and its conspicuous position 
will serve to attract all eyes. 

Jupiter, in the constellation Libra, is a morning star, 
rising, at the opening of the month, soon after 2 A. M. 

Saturn is also a morning star, in the constellation 
Ophiuchus. It rises on the ist about 5:40 A. M., and 
those who get up early tosee Mercury about the 11th 
will enjoy a sight of the ringed planet also, as well as 
of the brilliant Venus. 

Uranus is a morning star in Scorpio and Neptune an 
evening star in Taurus. 


THE MOON. 


January begins with the moon approaching last 
quarter, that phase being reached on the 4th. New 
moon occurs on the 11th, first quarter on the 18th, 
and full moon on the 26th. 


MISCELLANEOUS. 


There will be a partial eclipse of the sun on January 
11, visible along the North Pacific coast. 

A meteoric shower is due on the night of January 
2, the radiant point being in the constellation Draco. 
These meteors,{which are described by Mr. Denning as 
swift and making long streaks, should be looked for in 
the north, under the Pole Star. 

There will be a minimum of the variable star Algol 
on the 19th, about 7 P. M. 

——————__s+o+ eo __—__——__ 
AN ARCTIC RAILROAD. 
BY PROF. J. H. GORE. 

Several years ago, when the railroad was built from 
the head of the Gulf of Bothnia to the iron mines of 
Gelivara, it was thought that the limit of Arctic engi- 
neering had been reached. If the practical results of 
this road had come up to the expectations of its pro- 
moters, it is quite likely that no second attempt would 
have been made to erect and maintain a road lying 
wholly within the frozen zone. 

The ore from this region contains from 68 to 70 per 
cent of iron, but having a little more than one per cent 
of phosphorus, it yields to only a few of the many 
reduction processes. notably the furnaces constructed 
on the Siemens-Martin principle. Such works as those 
at Stettin find it profitable to ship this ore from the 
Swedish mines, bring the coal from England, and 
place the iron on the market in competition with iron 
that comes from countries where the raw materials are 
found side by side. 

In Luleaa, the ore costs about $2 per ton, and the 
freight to Stettin or Westphalia amounts to $2.25 per 
ton, since the vessels must return, at least for a greater 
part of the way, in ballast. However, the chief diffi- 
culty is not in the matter of cost of transportation, but 
it lies in the fact that the northern part of the Gulf of 
Bothnia is open only about four and one-half months 
out of the year. In this short period, however, the 
annual shipments are 800,000 tons. Another incentive 
for the construction of a better avenue for export is 
the increasing demand in England for this grade and 
character of ore, to take the place of Spanish ores, 
which are growing scarce and more difficult to obtain. 
The English reducers find that by mixing the Gelivara 
ores with their own poorer ores they can obtain, in 
their high furnaces, 55 per cent of excellent iron. 

With any number of open harbors on the Norwegian 
coast, it was seen that arailroad built directly across 
Sweden and Norway would furnish the best possible 
outlet for the products of these mines, besides opening 
up a large area of land now practically inaccessible. 
‘A few years ago the route was agreed upon and work 
begun, but partly through lack of funds and partly 
because of the fear that the road, when conipleted, 
might be used by Russia for carrying troops in case of 
war with the joint kingdoms of Sweden and Norway, 
no great progress was made. However, the two gov- 
ernments have now taken the matter up and will push 
the work forward as rapidly as the conditions will per- 
mit. Norway has appropriated nearly three million 
dollars for the construction of.that portion which lies 
in her territory. This will be the shorter end, but 
more difficulties will be encountered, for on this section 
there will be thirteen tunnels, two long bridges, and 
many deep cuts and viaducts. For the Swedish end: 
the government has made a grant of about eight mil” 
lion dollars. It will have, as now projected, only four 
tunnels and one bridge of any length. 

In general, the engineering problems are neither 
numerous nor difficult. The plan is to work in the 
open during the summer and on the tunnels in winter. 
Some trouble is anticipated from the snow, which in 
this region is so moist that it packs and quickly freezes 
so that it becomes solid or else covered with a heavy 
crust. It is proposed to erect snowsheds over the most 
exposed portions and to rely upon snowplows for keep- 
ing the rest of the track clear. 

The gage decided upon is 1°435 meters (4 feet 7 
inches), or 10°5 centimeters (3°7 inches) less than the 
Russian gage, and the rail is to weigh 40 kilogrammes 
per meter. In driving the tunnels, air drills will be 
used, but the motive power for compressing the air 
will be electricity generated by water. It may look 
like a great waste of energy to transmute power so 
often, but the idea is that compressed air drills are the 
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best, and that the electric wire is the cheapest way for 
transmitting energy, and water power is so abundant 
that large wastes can be tolerated. According to the 
terms of the contract, the road is to be in running 
order over the entire distance, 292 kilometers (181 
miles), by the first of October, 1902. It will be equipped 
with new orecars of the best pattern and turned over 
to the company owning the mines. They are to pay 
all the running expenses, keep up repairs, and turn 
over annually to the two governments a certain per 
centage on the amounts they expended in building the 
road. By way of security, the company’s stock is held 
in trust by certain banks, which guarantee payment 
of the amounts agreed upon. 

The western terminus of the road is Victoria Harbor, 
which is hereafter to be called Ofoten, in order to have 
a purely Norwegian name and avoid the evidence of 
any obligation to Sweden for the use of the name of 
their queen, whom they have in common. When com- 
pleted, it is expected to ship 1,500,000 tons per annum, 
and to place it in England for $3.50 per ton. In addi- 
tion to this saving of 75 cents per ton, the shipment 
ean go on throughout the year, thus giving constant 
employment instead of the intermittent type of the 
present day. Even with this enormous output there is 
no cause for fear that the supply of ore is likely to be 
soon exhausted. The most cautious and conservative 
estimates, based upon a thorough examination by 
means of repeated borings, place the amount of ore 
within easy reach at 250,000,000 tons. 

In mining, the methods pursued will allow work to 
go on uninterruptedly throughout the year, by work- 
ing above ground during the open season and in tun- 
nels when the weather is at its worst. The best appli- 
ances for hoisting, loading, and unloading are being 
acquired—most of them coming from the United States 
—and there is every reason to believe that this road, 
though entirely north of the Arctic circle, will pay: 
from the very first. 

As intimated already, it will open up a section that 
possesses unexpected possibilities. Just east of the 
range of mountains that forms the boundary between 
the two countries there is a large area of land which 
affords excellent pasturage, and although timber is 
lacking there are deposits of peat more than sufficient 
for fuel. When the peat is removed, a very fertile soil 
is found which, even in the short summer of this lati- 
tude, will yield a good crop of hay and even potatoes. 
At the present time there is only one person to each 
four square miles, so that with the building of this 
road a new agricultural or at least grazing district will 
be available. 

This road will have still another beneficial effect. It 
comes within 67 kilometers (41°5 miles) of the Russian 
boundary, and Russia, realizing the importance of 
having a western outlet that is free from ice through- 
out the year, is taking steps toward building a road 
through Finland, and is urging Sweden to put in the 
short connecting link that will place St. Petersburg 
within 1,100 kilometers (682 miles) of the Atlantic 
Ocean. The value of such a connection for Russia 
would beenormous. At the present time, all imported 
articles there are sold at an increased price, because of 
the fact that they, brought in during the open season, 
must lie in stock weeks or months before being sold. 
The consumers must also pay higher prices because of 
the inability of the dealers to take advantage of favor- 
able fluctuations in making their purchases. These 
facts are so forcefully realized that it is safe to predict 
that by the time the Swedish-Norwegian road is fin- 
ished the Russian connection will be made, and very 
soon thereafter one will be able to travel by rail from 
the Atlantic to the Pacific—from Ofoten to Vladivos- 
tok. 

Columbian University. 


a 
PRESERVE YOUR PAPERS. 


By taking a little trouble, when a paper first comes 
to hand, it may be kept in a way to form a per- 
manent and most valuable addition to the reading 
matter with which all families and individuals should 
be supplied. We furnish a neat and attractive cloth 
board binder, which will be sent by mail,{prepaid, for 
$1.50. It has good strong covers, on which the name 
ScIENTIFIC AMERICAN or SCIENTIFIC AMERICAN Sup- 
PLEMENT is stamped in gold, and means by which the 
numbers may be securely held as ina bound book. One 
binder may thus be made serviceable for several years, 
and when the successive volumes, as they are com- 
pleted, are bound in permanent form, the subscriber 
ultimately finds himself, for a moderate cost, in posses- 
sion of a most valuable addition to any library, em- 
bracing a wide variety of scientific and general infor- 
mation, and timely and original illustrations. Save 
your papers ! 

——_—_———_——_————e+ oo 


A PASTE with which wall paper can be attached to 
wood or masonry, adhering to it firmly in spite of 
dampness, is prepared as usual of rye flour, to which, 
however, are added, after the boiling, 84% grammes of 
good linseed oil varnish and 844 grammes of turpen- 
tine to every 500 grammes.— Western Painter. 


Nosy OQ 
NSC NN 


420 


Scientific American. 


[DECEMBER 31, 1808. 


HOW TO MAKE PAPER FRICTION WHEELS, 
BY B. F. FELLS. 

The subject of paper friction wheels, which has been 
discussed to some extent by the technical press, is an 
interesting one to power users. 

I became convinced years ago that, with very few ex- 
ceptions, a suitable quality of paper stuff would make 
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Fig. 1—PULP MIXER. 


a durable friction surface. In my experience with 
these paper wheels I have always used a special mix- 
ture of pulp, seeking to get a combination that was as 
hard as could be worked to advantage and very fine 
grained. I accomplished this by using a large percent- 
age of selected stock in the mixture. I procured some 
high grade unbleached sulphite pulp and used this as 
a base, adding to it small quantities of vaseline, after 
which I put the pulp through a special device for 
further working, a drawing of which is shown. 

The apparatus consists of a cast iron central pipe, 
eone-shaped at the bottom and fastened to the false 
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Fig. 2.—-SECTION OF MOULD AND MOULD FILLER. 


bottom of the pulp tank. The tank is made of wood. 
Three small pipes are fixed to a center piece vertically 
and arranged to connect with the steam pipe. The 
object of these pipes is to distribute steam jetsin the 
mass of pulp and free the fiber. It will be noticed 
that the upper and lower portions of the pipe are join- 
ed by a flanged joint. After steaming and stirring the 
pulp thoroughly in this pipe, I lift off the upper part, 
and let the pulp fall to the false bottom of the tank. 
I then open the hot water valve and let a deluge of hot 
water come in through the spout which leads into the 
cone, and overflows to the pulp on the false bottom of 


Fig. 8—_MOULD FOR LAGGING IRON WHEEL. 


the tank, carrying before it any of the pulp that re- 
mained in the lower part of the pipe. Next I rinse off 
by flowing in cold water in same way. Tiwe for steam- 
ing, about 3 hours. For hot water bath If allow 20 min- 
utes, for the cold wash 10 minutes. I now let the pulp 
lie a few days until it is in good condition for mould- 
ing, and then shape it into disks, half disks,3quarter 


disks, and eighth disks, during which operation I add 
glue. It isa very difficult matter to tell which grade 
of glue will suit. The so-called waterproof glue con- 
sists of glue and carbonate of lime, or glue, zine white, 
and alcohol. Glue for preparing most pulp articles is 
a mixture of glue, ‘‘stick,” and sulphate of zine. This 
kind of glue seemed to me to be the best for the pur- 
pose. The illustration, Fig. 2, relate to the casting of 
the pulp. This figure shows asection of the type of 
mould used for casting the pulp. 

The upper part of Fig. 2 shows a cylindrical cast 
iron tube with a bottom anda top or lid. The bottom 
is preferably watertight, and packed and locked with 
a screw the same as used in curb boxes. The connec- 
tions to the gate are slip joints packed with a rubber 
ring, which is slipped into a groove in the end of the 
sockets which are attached to the outlet. After the 
device is attached to the gate and filled with pulp, it 
is only necessary to raise the lever, when the plunger 
is elevated and the pulp runs through tothe mould. 

In pouring in this manner, the pulp is taken from 
the bottom, avoiding the use of pulp which has con- 
tracted from the effects of the atmosphere. I have 
used a mould similar to that shown in cross-section 
in Fig. 3 for casting a lagging on a wheel. The 
wheel form is supported on the stubs, and the cope is 
rammed up with sand with the pouring gate, as in- 
dicated. 

By this method the pulp is cast on the wheel entire, 
there being no breaks at joints, as in the divided lag- 
ging. Next comes the special operation for rendering 
the) paper wheels suitable for use. In the rough state 
the surfaces are firm, but lack the necessary properties 
of a friction wheel when the lagging is dry. Skillful 
applications of tallow mixtures bring about the desired 


end, and pure ox tallow may be applied to the wheel | 


face mechanically by the use of thefdevice illustrated in 
Fig. 4, in which a tank (not shown) contains the melted 
tallow mixtures which are put upon ‘the surface of the 
lagging through the brush. 

This brush is a hollow metal shell supplied with 
handles and hog bristles. The tallow ingredients being 
kept in a liquid state by the steam admitted through 
the pipe, and the flow being governed by the valve, 
the operator has only to guide the brush over the sur- 
face of the wheel. The latter is revolved rapidly on a 
shaft. The tallow mixture can be made from pure ox 
tallow, previously melted and maintained at a tem- 
perature of 170° F. Pure ox tallow is effective, but at 
times more suppleness may be got by adding an ounce 
of crude wax, three ounces of powdered barytes, and 
one pound of glue to a fifty pound batch of tallow. 
The baking or hardening process is best accomplished 
in a gas-heated oven like that shown in Fig. 5. Here 
is a plan for making a gas-heated oven consisting of a 
sheet iron box provided with a perforated false bottom. 
The gas burners are arranged below this false bottom 
and are supplied with air and gas through the junc- 
tion pipe. Stop cocks should be fitted to the piping, 
so as to govern both the air and gas supply, thus con- 
trolling the heat. There are racks upon which to 
place the wheels to be treated. Ventilation is made 
by having sub-pipes leading into a main pipe, thus 
assuring perfect ventilation from the sides. The final 
finish of the wheels is with linseed oil or crude petro- 
leum, a very little being put on at a time and rubbed 
in thoroughly until the surface looks like a mirror. To 
counteract the ill effects of the temperature in damp 
places the wheel face should be rubbed occasionally 
with equal parts of linseed oil and turpentine applied 
with a flannel and then rubbed in with a soft cloth. 
There is no doubt that paper friction wheels will some 
day be apartof regular business. In the case of a 
friction wheel which recently came under my care and 
which had always been lagged with leather about-once 
in three months, a good paper of strong, close-grained 
pulp stopped all trouble. 
several months, with but little signs of wear. .This 
wheel is 20 inches diameter and runs 2,000 revolutions 
per minute. 

8 
A New French Telephone. 


According to La Vie Scientifique, the French Min- 
ister of Commerce has been conducting experiments 
with a new telephone invented by Pierre Germain, an 
inspector of telegraphs in Paris. In order to secure 
patent-rights the inventor has withheld all informa- 
tion regarding the mechanical construction of his tele- 
phone. From the little that can be gleaned from 
the first experiments made, it would seem that the 
telephone was capable of reproducing sounds with 
greatly increased phonic power, but with a loss in 
clearness, In the experiments, the receiver having 
been brought closer to the ear, not a single intelligible 
word eould be heard: but the greater the distance be- 
tween the receiver and the ear, the clearer was the 
soundreproduced. The first defect, it is said, has been 
remedied. When the experiments were made with 
this instrument, men and women walking in the streets. 


| although more chan 100 yards distant Irom the receiver, 


would stop and stare, wondering whence came the 
voice of superhuman power which they heard above 
the din of thestreets. So powerful is this instrument, 
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It has now been running| 


that, when used in connection with a phonograph, it 
is capable of emitting audible sound waves to a dis- 
tance of nearly 2,000 feet. 


Wealth of Labrador, 

More is being heard now of Labrador, that land to 
which legends of giants and curiously deformed men 
are attached, says The Vancouver News Advertiser. 
During the last two or three years there has beena 
growing belief that Labrador, that ‘‘ great and terrible 
wilderness,” that ‘‘ Helluland,” or region of naked 
rocks, as the old Norseman called it, is destined to turn 
out arich mining region. As yet there is no tangible 
proof of this; but of late it has been explored in many 
directions, its rivers have been ascended, its tableland 
crossed at several points, and the result has been that 
it has attracted much more attention than before, and 
is no longer regarded as a desolate heap of rocks, use- 


Fig, 4.— FINISHING. 


less for the purposes of civilized man. Mr. Lowe has 
told us of its vast forests, and visitors from various 
lands have brought back so many specimens of min- 
erals that a widespread impression has arisen that it 
will become a great mining field. 

The magic word gold has been whispered in connec- 
tion with it, and the possibility of a northeastern 
Klondike being discovered here has taken possession 
of the minds of no small number of explorers. Its 
formations are said to resemble those of the real Klon- 
dike, and gold specimens have been found which the 
keen-eyed hunters of that metal regard as peculiarly 
promising. Theresult is that no fewer than seven ex- 
ploring expeditions have made this year for Labrador. 
Five of those were organized in Halifax, one left from 
Boston, and the seventh has just started from St. 
John’s. 

In another respect Labrador is attracting attention. 


Fig. 5.—DRYING OVEN, 


Though the coast is a succession of grim rocks—not 
without a wild, stern beauty of their own and-almost 
treeless—yet at the heads of some of the bays and in- 
lets there are large areas covered with timber of a large 
size, mainly ‘spruce, well adapted for lumbering’ pur- 
poses. In these Labrador forests speculation‘is rife 
this year. No fewer than twenty-one applications for 
timber limits, some of them for five hundred square 
‘niles, have been made to our government, and the 
same number of licenses to cut timber have, we under- 
stand, been granted, so that a considerable amount of 
capital is likely to be invested here, and this will furnish 
increased employment to the people. Labrador hitherto 
has been famous only for the fish wealth of its seas ; 
now it would seem as if the treasures of the land were 
to be turned to account. Its dimensions are enormous. 
The Atlantic coast line is over one thousand miles in 
length, and the area of the entire peninsula not less 
than 420,000 square miles. 
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A NOVEL CUSHION TIRE. 

A cushion tire has been. invented by O. Ramsey, of 
El Campo, Tex., which is composed of a series of coiled 
springs and a series of plate springs, both so arranged 
between the tread and the rim that they can be easily 
removed and others substituted, without the necessity 
of removing the tire from the rim. 

Of the accompanying illustrations, Fig. 1 is a per- 
spective view of a wheel-rim, with parts broken away 
to show the construction of the tire, and Fig. 2 isa 
cross section of the tire and rim. 

On the rim there are secured by straps, a series of 
plate springs curved to forin divergent arms of unequal 
lengths. The plate springs are so arranged that the 
outer end of the long arm of one spring shall overlap 
the outer end of the short arin of the second spring in 
advance. Two sets of coiled springs are arranged 
around the rim and disposed in alternate series. One 
set is secured to the points where the plate springs are 
bent and fastened to the rim. The other set is secured 
to the points where the arms of the plate springs 
overlap. 

The tire consists of a covering of rubber thickened 
at its middle or tread portion, as shown in Fig. 2. Be- 
neath the tread of the tire a strip of cork is secured, 
which is designed to prevent the moisture, which might 
possibly penetrate the tread of the tire, from corroding 
the springs. The edges of the tire are seated in rab- 
bets upon flat packing rings of rubber, likewise de- 
signed to prevent the entrance of moisture. To secure 
the tire to the rim, flat spring-metal bands through 
which bolts are passed, are employed. The bands are 
made in sections to permit the removal of any segment, 
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in a recess formed in the cylinder casting is a ‘‘ quarter- 
box,” C, which is normally pressed in close contact 
with the trunnion by means of a pressure plate, D, and 
stiff spiral springs, H, a steain-tight joint being secured 
by a copper diaphragm, G, and rubber packing. 

When the cylinder is taking steam at the front end, 
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RAMSEY’S CUSHION TIRE. 


it is very evident that the pressure has a tendency to 
push the cylinder forward, bringing it firmly against 


should it become necessary to repair a broken spring. | the trunnion, thus making a steam-tight joint on the 


Tires thus made may be used on bicycles and other 
vehicles. Should one of the springs becomie broken, 
the tire will not collapse, but will still be retained in 
position by the remaining springs. 

te 
A LOCOMOTIVE WITH OSCILLATING CYLINDERS. 

We are indebted to T. W. Garbutt & Company, of 
Garbutt, Ga., forillustrations of the curious, but ser- 
viceable, logging locomotive which is shown in the ac- 
companying engraving. The peculiarity of the engine 


backward stroke. When the rear port is open and 
the cylinder is taking steam from that end, it tends 
to carry the cylinder to the rear ; but the steam when 
working on this end not only fills the cylinder but 
also causes a pressure on the pressure plate, which 
bears on the ‘‘ quarter-box,” C, equal to that on the 
piston. This counteracts the pressure on the piston, 
and the coil springs already mentioned bring the 
cylinder forward against the trunnion and thereby 
make a steanm-tight joint on the forward stroke. It 


consists in the.use of oscillating cylinders in place of! will be noticed that the guide bar, K, is cast into the 


those of the standard type. Although this 
is not the first time that locomotives have 
been constructed with oscillating cylinders, 
we do not know of any other instance where 
the problem has been worked out with satis- 
factory results, or where the engine has stood 
the test of hard service ; for we are assured 
by our correspondent, Mr. A. G. Garbutt, 
that the engine in question has been doing 
good work, and has not developed any de- 
fects in the trunnions or the moving parts 
which are peculiar to this type of construc- 
tion. The details are shown in the accom- 
panying line drawings, from which it will 
be seen that the cylinders are carried at the 
ends of a hollow trunnion shaft, which is 
placed immediately below the smoke box, 
and bolted to the engine frame at this point. 
The shaft, which 
vets as a steam 
pipe, is divided 
longitudinally by 
a diaphragm. 
Steam is admitted 
by a two-ported 
reversing valve at 
the center of the 
shaft. The steam 
ports are formed 
at the forward 
end of the cylin- 
der, in the hollow 
circular steam 
chest, which forms 
the bearing on 
which the cylin- 
der oscillates. 
After the cylin- 
der has been 
placed on the 
trunnion bearing 
it is held in place 
by a circular cap 
on the side of the 
cylinder casting. 
This cap is clearly 
seen in the half- 
tone engraving of 
the locomotive. 
The method of 
securing steam- 
tight joints be- 
tween the trun- 
nion and cylinder 
casting is very in- 
genious. At the 
front of the trun- 
nion and sliding 


DETAILS OF TRUNNIONS AND CYLINDERS. 


LOGGING LOCOMOTIVE WITH OSCILLATING CYLINDERS, 
Cylinders, 12 inches by 18 inches ; boiler pressure, 140 pounds, 
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cylinder head and that the crosshead is connected 
directly to the crank pin. 

The oscillating type of cylinder was adopted in this 
case with the object of reducing the number of moving 
parts and providing a very simple locomotive that 
could be readily handled by the men in the logging 
camps. The builders have certainly succeeded in 
simplifying the ordinary locomotive as far as the 
multiplicity of parts is concerned, for this little engine 
has neither eccentric straps, rods, nor links, and indeed 
the entire link motion of the locomotive is dispensed 
with, not to mention the main rods. 

The brake has proyed itself to be simple and effec- 
tive. Itis operated by a 6-inch steam cylinder, bolted 
to the bottom of the boiler midway between the frame 
and the driving axles. A 5g by 3-inch bar connects 
the piston of the brake cylinder with levers on 
both sides of the boiler, as shown in the larger en- 
graving. Wooden brake shoes are used and springs 
are provided to prevent the lagging of the shoes on the 
wheel when the brake is not in use. The weight of 
the locomotive is not given, but the other particulars 
are as follows: The barrel of the boiler is 40 inches 
in diameter by 10 feet in length or 13 feet including 
the firebox. The cylinders are 12 inches in diameter 
with an 18-inch stroke. The four wheels, all of which 
are available for adhesion, are 36 inches in diameter, the 
tires being 8 inches in width. The boiler pressure is 
140 pounds per square inch. Owing to the small tank 
capacity, the engine is limited to runs of from 12 to 15 
miles in length, which, however, is sufficient for the 
purpose of the sawmill. On a level track this locomo- 
tive is capable of hauling twenty loaded cars with little 
difficulty. 

es 
The American Sulphur Industry. 

About the time of the outbreak of hostilities wit! 
Spain, in discussing the sulphur supply of this country, 
we ventured the prediction that if, under the stimulus 
of war prices, the known vast deposits of brimstone of 
the West and South were opened and worked, the in- 
dustry thus created would not be allowed co perish 
with the cessation of the war, but would become per- 
manent. 

We are pleased to learn that this prediction has been 
verified to the letter, and a great deal sooner 
than we anticipated. It is now announced 
that the owners and workers of sulphur 
mines opened in California (Humboldt 
County) and in Utah have found that the 
deposits can be worked at a profit at peace 
prices (or those which prevailed prior to the 
war with Spain), and the mines are now in 
full blast on this basis. 

The United States is thus made indepen- 
dent of Europe, and the rest of the world, 
in still another commodity, important in 
peace and indispensable in warfare. With 
her extension of territory in the tropics, the 
great markets there opened to her, and the 
mighty industrial advances thus stimulated, 
the time must soon come when our country 
will not need to go beyond her own bound 

’ ary lines to obtair 
every necessity 
and even luxury 
of life. Whether 
this condition of 
independence of 
all foreign powers, 
or that of ‘‘give 
and take” hither- 
to existing, will be 
the better for. us 
in the long run, is, 
however, a_ pro- 
blem that the 
future must de- 
cide. —The Na- 
tional Druggist. 
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Absorption of 
Copper by Trees. 
Asolution of 
muriate of copper 
was taken up by 
the roots of pines 
near Santa Fé, 
says Mr. F. H. 
Knowlton in The 
Plant World. 
This is evidenced, 
according to Mr. 
Knowlton, by the 
fact that when 
cut, the roots of 
the pines which 
were bathed in a 
weak solution of 
the muriate yield- 
ed an_ oleoresin 
of a beautiful 
emerald hue, 
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COMPARATIVE STRENGTH OF THE WORLD'S 
NAVIES. 

The question of the relative strength of the navies of 
the world, with a particular reference to the standing 
of the United States, cannot fail to be just now of very 
vital interest. In the brief three months of the Span- 
ish war, the supreme importance of sea power was 
brought home to the American people in a series of 
events the significance of which they have not failed 


inadequate. At present we are fourth on the list, 
having recently passed the Italian and German fleets 
in total displacement. If the new programme propos- 
ed by the Naval Board is accepted by Congress, the 
total displacement of our navy will beabout what that 
of Russia is now. Russia, however, is actively engaged 
on new construction, and we must continue to add liber- 
ally to our navy if we are to take the third position—a 
rankingjwhich would be more appropriate to our wealth 


apolis” and “Columbia,” but her speed and endur- 
ance will be gained at the expense of armor and arma- 
ment. 

We cannot expect to get ‘‘a quart of efficiency out 
of a pint of displacement.” 

The science of naval designing consists in securing 
such an apportioning of the total displacement of a 
ship to the different elements of efficiency as shall best 
meet the requirements of the nation in whose service 
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to perceive. A brief sea fight lasting less than half a 
day, at Manila, and a four hours’ running fight at San- 
tiago, brought the close of a war which, had the 
struggle been decided on land, would have lasted for 
many months with a prodigal expenditure of blood and 
treasure. 

The world-wide policy to which we are committed 
by the acquisition of the Philippines and West Indian 
Islands renders the possession of an adequate navy an 
immediate and pressing necessity. In the present arti- 
cle we have endeavored to determine exactly where we 
stand at the close of the year 1898, and while there is 
cause for congratulation on our improved position com- 
pared with our practical extinction as a naval power a 
decade and a half ago, we must bear in mind that our 
improved standing brings with it added responsi- 
bilities, for which our present naval strength is quite 


and the extent and responsibilities of our foreign pos- 
sessions, 

Basis OF COMPARISON.—The difficulty of making a 
satisfactory comparison of naval strength is proved by 
the many different systems of comparison adopted. 
Some of these are obviously misleading, as when the 
mere number of ships is taken, or the aggregate num- 
ber of guns, or the speed, or the thickness of armor. 
The value of a navy is not to be determined by any one 
of these features alone. A ship of a limited size can 
only embody a certain amount of the elements of fight- 
ing efficiency. She may carry an unusually heavy bat- 
tery and thick armor, but it will be done at the ex- 
pense of the speed or the coal endurance, as in the case 
of the ‘‘ Indiana” or ‘‘ Massachusetts.” Again, a vessel 
may be extraordinarily fast, and capable of steaming 
around the world without recoaling, like our ‘t Minne- 


she is to beemployed. The fact that there is a consid- 
erable difference in the service required of their ships 
by the various nations, differences due to geographical 
position and general foreign policy, renders it difficult 
to institute any hard and fast comparison between the 
various navies of the world, and the best that can be 
done is to compare them as to their actual fighting 
value on a basis of displacement and age. 

Such a comparison is more satisfactory than any 
other that can be adopted, for the principles of war- 
ship design are so well understood, and the leading 
naval architects areso thoroughly in touch with each 
other’s work and the contemporaneous improvements 
in material, that we think it is likely that a thousand 
tons of displacement in a battleship of a certain date 
is worth about as much as a thousand tons in another 
battleship of the same date, even though the ships 
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differ greatly in design. This statement of course does 
not apply to vessels in which glaring defects of design 
and workmanship are known to exist; but, as a general 
rule, it may be safely followed. 

There are some builders of warships who are notori- 
ous for turning out vessels of a sensational character, 
in which what might be called the showy and spectacu- 


lar features, such as great speed and exaggerated bat-' 


teries, are emphasized at the cost of other less attract- 
ive features, such as coal capacity and ammunition 
supply. The most notorious example of this is to be 
found in the celebrated Armstrong firm, whose vessels 
are the fastest and most powerfully armed in the 
world. It is safe to say that the speed and battery 
power of these ships are secured at the cost of other 
elements of efficiency, and that a thousand tons in an 
Armstrong vessel does not represent so much more 
fighting efficiency than a thousand tons in other con- 
temporaneous vessels turned out from any of the best 
shipbuilding yards of the world. 

It ust be adinitted at the outset that, in spite of the 
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fact that three modern naval engagements have been 
fought, the battles of the Yalu, Manila, and Santiago, 
we are yet very much in the dark as to the relative 
values of speed, guns, armor, ammunition, and coal. 
If anv one knew, to a certainty, that a protected crui- 
ser like the ‘‘ Esmeralda,” that is crammed with guns, 
could rush in and sink, in the first few minutes of a 
fight, an armored cruiser like the ‘‘Dupuy de Lome,” 
which is clothed from stem to stern and from upper 
deck to water line with armor, our estimate based on 
displacement would count for very little—but no one 
does know that guns are absolutely supreme. At San- 
tiago not a belt or a barbette was penetrated, and the 
stoutest shield that was pierced was not over two inches 
in thickness. 

Until a contest between nations of equal strength 
and skill has taken place, and a thousand-and-one 
vexed questions have been determined, the only satis- 
factory basis of comparison will be that of displace- 
ment, qualified by the age of the particular ships under 
consideration. 

We show the relative strength of the navies of the 
world by three graphic comparisons and two tabular 


indicated by the respective bulk of the vessels shown. 
Each navy is represented by a typical first-class bat- 
tleship. The vessels are as follows: England, the 
* Royal Sovereign ;” France, the “ Jauréguiberry ;” 
Russia, the ‘‘Sissoi Veliky;” United States, the 
‘*Towa ;” Germany, the ‘‘ Brandenburg’;” Italy, the 
‘*Sardegna.” The drawings, as will be seen, have 
been made with great care and attention to detail, 
with the object of showing at a glance not only the 
relative size of the navies, but the types of vessels to 
which is intrusted the duty of forming the first line of 
defense. 

In the first of the twotables the ships are arranged in 
five classes, according as they are battleships, coast de- 
fense vessels, armored cruisers, protected cruisers, and 
sinall cruisers and gunboats. We have taken no ac- 
count of the torpedo fleets, for the reason that they are 
such an uncertain quantity that no exact value can be 
put upon them in acomparison such as this ; moreover, 
itis extremely unlikely that the torpedo fleets will take 
any part in pitched battles upon the high seas. The 
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fate of the ‘‘ Furor” and “ Pluton” at Santiago will 
certainly not encourage the use of these craft in the 
open sea and in broad daylight. If the torpedo fleets 
were to be considered, it would strengthen Great 
Britain’s position, because of the number, size, and 
seaworthiness of her destroyers. 

The data regarding the vessels in each class includes 
the number of ships, average displacement, total dis- 
placement, and speed. 

Two different systems of classification have been 
adopted for the battleships and the cruisers, the for- 
mer being graded according to their age (the latest 
ships being, of course, the best) and the cruisers ac- 
cording to their size. There is a much greater disparity 
in the age and, therefore, in the efficiency of the 
battleships than in the cruisers. The former have 
been built at various times during a period of thirty 
years, whereas the great fleets of cruisers, particularly 


| in the larger classes, are much more modern, nearly all 


of them having been built during the past ten or 
fifteen years. Hence in the battleships their age is a 
very safe indication of their efficiency, especially when, 
as in our tables, their speed and average displacement 


analyses. Jn the front page cuts the size of the navies is|is stated, The cruisers, on the other hand, being 
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nearly all of modern construction, can best be rated 
according to their size, for it will be noted that the 
size is accompanied with high speed, and, as a matter 
of fact, the largest cruisers are in every case of late 
construction. 

The tables include all those ships which, as far as we 
have been able to learn, will be actually under con- 
struction by January 1, 1899. Noaccount is taken of 
the ships authorized under ten year programmes of 
construction, but not yet laid down. 

It will be noticed that the total number of vessels is 
not equal to that shown in the official lists, notably in 
the case of Great Britain and the United States. This 
is due to the fact tliat we have imposed a limit, either 
of age or speed, in making up the tables. Thus, under 
the head ‘‘ Battleships, old or refitted,” none are in- 
cluded that are over twenty-five years old, while from 
the coast defense class are excluded all vessels of less 
than 10 knots speed. No vessels included in the 
armored and protected cruiser classes have a speed 
of less than 15 knots, and none in the small cruiser and 
gunboat class have a speed of less than 12 knots. The 
result is that our tables show the available fighting 
strength with a closeness which we think has never 
been attempted in any similar tabulation. 

But, while the displacement basis gives us a fair esti- 
mate of the strength of navy as compared with navy, 
class by class, it does not afford a true comparison of 
the relative strength of the classes in any individual 
navy. So many thousand tons in battleships (so to 
speak) is worth more than the same number of tons in 
cruisers and considerably 1nore than the same amount 
in gunboats. Soalsothere is a variation in the dis- 
placement value due to the age of the boats and 
to other features which do not appear in our first 
table. 

In order to rectify this disparity and reduce the dis- 
placement of the various classes ‘‘to common terns,” 
as it were, we have multiplied the totals by a scale of 
factors of efficiency, the battleships standing at par 
value and the other types having decreasing values, de- 
scending to as low as 0°40 for the British coast defense 
vessels and gunboats. It will be noticed that the 
armored cruisers are valued in the British and Italian 
navies above the ten year old battleships, it being con- 
sidered that their. high speed, coal endurance, and 
modern armor more than outweigh the heavy batteries 
of the battleships. The Russian coast defense vessels, 
being of modern construction, with high power guns 
and good speed, are rated at 0°70 as against 0°40 for 
the older British ships, many of which carry muzzle- 
loading guns. 

The percentage basis affects the United States favor- 
ably; that is to say, it brings out the fact that our 
battleships are all modern, as against the German and 
Italian battleships, nearly one-half of which were built 
from ten to twenty years ago. While the factor of 
efficiency adopted is purely arbitrary, it undoubtedly 
gives results which are more truly representative than 
those contained in the first table. 

It will be noticed that Great Britain easily more than 
maintains the position which she has set for herself, of 
being equal in power to the next two strongest navies, 
those of France and Russia; and the fact that we have 
moved up into the fourth place with (as the efficiency 
table shows) a substantial lead over Germany and 
Italy, will be a pleasant surprise, and highly gratify- 
ing tp all those who are interested (and who is not ?) in 
the growth of our navul power. 

THE equipment of the army, in the late war, is re- 
ported upon by Quartermaster-General M. I. Luding- 
ton. In three and ahalf months an army of 275,000 
men was uniformed, armed, and equipped with sup- 
plies and an army of 16,000 men was sent to Cuba. In 
the war period the animals purchased cost $3,871,690 ; 
wagons and harness cost $358,449, and 83,078 tons of 
coal were purchased. The movement of troops by rail 
aggregated 17,863 officers and 435,569 men. The de- 
partinent chartered on the Atlantic coast, to June 30, 
43 vessels with a total of 104,201 tons, and these had 
a carrying capacity of 1,287 officers, 22,335 men, 6,746 
animals, and the arms, ammunition, and camp subsist- 
ence and medical supplies ; four water-boats, of a total 
capacity of 820,000 gallons, tugs, and barges were added 

| to this fleet. On the Pacific coast 14 ships were char- 
tered, aggregating 41,152 tons, capable of carrying 629 
officers and 138,059 men and their stores. These vessels 
cost $186,682 for fitting up; and there was paid for the 
service of these ships $1,007,952 on the Atlantic side 
and $319,764 on the Pacific side. After June 30, other 
vessels were chartered or purchased, increasing the 
total tonnage to 111,099 tons, and the carrying capacity 
to 25,000 nen on the Atlantic, and to 61,287 tons and 
20,000 men on the Pacific. Fourteen ships, aggregat- 
ing 61,298 tons, were purchased for $5,431,000 ; includ- 
ing other vessels and lighters bought, the aggregate 
expenditure on this account was $6,476,300. 

0 

Your subscription will be discontinued with the 
present issue unless you have sent to the publishers 
the usual renewal; there will be no break in the receipt 
of the paper if you remit at once. 
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THE DANILEWSKY DIRIGIBLE FLYING MACHINE. 

We have been favored by Dr. K. I. Danilewsky, of 
Charkov, Russia, with some photographs of his dirig- 
ible flying machine and notes of various experiments. 

This balloon-flying machine is based on the hypoth- 
esis that if a man’s strength, in proportion to his 
weight, is not sufficient to raise him in the air, he can 
raise himself if part of his weight is subtracted. By 
the use of a balloon filled with hydrogen the weight 
of the man is eliminated from 


grass was covered with the ejected seeds and skins of 
these berries, all of the pulp having disappeared, while 
the skins were as bright and fresh as when they were 
swallowed, showing they could not have passed through 
the alimentary canal. Each of the pellets was flat 
and round and about the size of a ten cent piece. The 
birds were constantly flying to and fro between 
the adjoining woods and the park. Excessive drought, 
by decreasing the supply of their ordinary food, was 


poisonous parts of foods by birds is an interesting sub- 
ject for observation and experiment. Possibly some 
of our readers may have noted instances of the same 
kind. 


Education of Electric Motor Cabmen. 

The use of electric carriages is greatly increasing in 
Paris, where thev now ply regularly for hire. The 
company has secured a tract of land out in the country 

and would-be motormen are 


the problem, and he can use 
all his efforts to propel and 
steer the balloon which sup- 
ports him. Our engravings, 
which are made from direct 
photographs of the balloon 
in «mid-air, show the relative 
size and form of the great 
wings, which are 16 feet long. 
In order to utilize the whole 
power of the wings for pro- 
gressive movement, it is neces- 
sary to rise high in the air, 
and then the wings can be 
placed at 90° without any risk 
of descending. In the latter 
case,. to keep the machine 
from descending, it is better 
to open the parachute. On 
October 8, 1897, some 25 as- 
cents were made in an hour 
and a half. Other ascents 
were mnade in the spring and 
summer of 1898 with good 
success, the balloon being 
turned round and round re- 
peatedly. The size of the 
wings was decreased to 1124 
feet and the working surface 
was increased. At a height 
of 280 feet the balloon was 
kept immovable and was 
turned around in the air sev- 
eral times. It was found that the balloon must be 
inflated with fresh hydrogen every seven or eight days. 
While such experiments do not solve the problem of 
a really practical flying machine, which can go for miles 
without descending and can be managed at will, still 
they show that inventors are on the right track, and 
our government has done wisely in appropriating 
$25,000 for experiments on the subject under the direc- 
tion of competent scientists who will guard against the 
wasting of money on the exploitation of freak devices. 
: ————__o-+ 6+ o> __-__——- 
Are Birds Affected by Eating Poisonous Food? 
There is a great. difference of opinion on this sub- 
ject. While some maintain birds do not eat fruit 
which is poisonous, others hold they eat only the sur- 
rounding pulp, as the berries of taxus, which is per- 
fectly harmless, whereas the seed is very poisonous. 
Others, again, have maintained that they do not eat 
sufficient to be poisoned. A recent number of Nature 


DANILEWSEY’S DIRIGIBLE FLYING, MACHINE, SHOWING WINGS, 


evidently the cause of their taking the berries at such 
an early period as September. The next bit of evi- 
dence which the correspondent obtained was when he 
discovered a number of similar pellets consisting en- 
tirely of seeds and skins of yew berries, the former be- 
ing a bright green and the latter as scarlet as when 
they were on the tree. In one of these pellets he 
counted twenty or more seeds. The real difficulty in 
accepting this explanation is that, so far as we know, 
no one has actually seen the birds eject the seeds. 
Two friends of his came very near seeing the accom- 
plishment of this process. A thrush was seated under 
a yew tree going through violent contortions, its wings 
drooping on the ground. They thought it was ill, but 
it flew away strongly as if nothing was the matter. 
Another correspondent of Nature saw thrushes feeding 
freely on the berries of the Daphne mezereon, an un- 
doubted poisonous plant. 
In this instance there is 
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THE WINGS RAISED IN MIDAIR. 


contained an interesting letter on this subject in which 
the views of a number of writers are presented. The 
correspondent of this journal states that he believes 
the birds eat largely of these berries, both the pulp 
and seed, and they very shortly afterward eject the 
seeds and skins by the mouth, thus avoiding the 
poisonous substance. He states that where a number 
of thrushes fed on the berries of Pyrus aucuparia, 
for at least a square mile of ground every patch of 


little question that they ejected the seeds. He said 
they were so stupefied that they apparently might 
be taken with the hand. Another writer found that 
pheasant.; were killed by eating the leaves of the yew 
tree, and similar instances have been recorded. Every- 
one is familiar with the manner in which owls dis- 
gorge the fur and bones of mice and the skulls of small 
birds—a habit which is shared by all the raptorial 
birds. The habit of ejecting the indigestible and 
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required to travel up and 
down this tract of land until 
they are proficient in the 
management of the electrical 
vehicles. The road at differ- 
ent places is constructed of 
different material, as asphalt, 
macadam, wood, and stone. 
Various obstructions are put 
in the way, such as baby car- 
riages, pedestrians, bicycles, 
etc. These are made of thin 
boards and are painted to re- 
present the various objects. 
They are held in place by a 
stay or prop, and the motor- 
man is required to circulate 
around thei until he becomes 
proficient in managing his 
vehicle. This is an excellent 
idea, and it is to be hoped 
the same thing will be in use 
here when the horseless vehi- 
cle comes into more general 
use. Notwithstanding the 
fact there are many electrical 
vehicles plying in the city of 
New York, there have been 
few if any accidents by them, 
which shows that our drivers 
are at least as careful as their 
French brethren. In the re- 
cent severe storm in New 
York electric carriages succeeded in getting along 
rapidly when the ordinary cab could only proceed at 
a snail’s pace, which may be regarded as a genuine 
victory for the electric carriage. 
2+ 4+ ee 
To Our Subscribers. 

The present issue of the SCIENTIFIC AMERICAN is 
the fifty-third number of the year, so that our sub- 
scribers really receive an extra copy gratis. With this 
issue doubtless many subscriptions will expire, and we 
request such of our readers as have not already done 
so to remit at once, so that there will be no break in 
their receipt of the SCIENTIFIC AMERICAN. We cease 
sending the paper immediately on expiration of the 
subscription, as we feel that this is fairer than to con- 
tinue sending the paper and collecting for it at a sub- 
sequent time, as is done by many periodicals. We shall 
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be glad to send asample copy of our SUPPLEMENT to 
any of our readers who may not be familiar with it, 
and our combined rate for the two papers places the 
SUPPLEMENT, the most valuable paper of its kind in 
the world, within the reach of all. 
s+ o> 

SwEDISH doctors have no fixed charge for their 
services. Patients are expected to pay in proportion 
to their ability. 
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MIMICRY IN THE EGGS OF FISHES. 
BY CHARLES F. HOLDER. 

The study of the protective resemblances among 
animals is a field of no little interest, well illustrating 
the marvelous devices of Nature for the protection and 
perpetuation of life. 

This is well shown in the eggs of fishes, which seein, 
in some instances, to be almost endowed with a special 
sense, enabling thein to avoid their enemies and reach 
the seclusion necessary to their safety. 

The accomplishment of this is attained by a remark- 
able imitation on the part of the 
egg, or egg-case, to plants of 
their various parts. Aun interest- 
ing, indeed striking, example of 
this is seen in the accompany- 
ing illustration, which shows the 
egg-case of a peculiar shark and 
an egg-case broken, the young 
shark being in the act of escap- 
ing. The shark which produces 
the egg isa member of the Cas- 
tracionide ; about twenty-five 
genera being known, of which 
twenty-two possess a special in- 
terest to geologists as having 
lived previous to theoolite. But 
a few years ago the fish was 
only known by fossil forms, but 
finally a living specimen was 
eaught at Port Jackson, Aus- 
tralia, showing that this ‘ancient 


its length. the wings presenting a convex surface to the 
air. The covering was light paper and the frame cover 
weighed but afew ounces. Experiments showed that 
even this small kite had good points for either single or 
tandem flying. Flown in tandem with two moderate 
sized Eddy kites at an elevation of 1,500 feet, the main 
line was carried up at an average angle of forty-five de- 
grees, and sometimes as much as seventy degrees. This 
kite was, of course, too frail for anything but a gentle 
breeze. 


The next kite was built of solid wood sticks, and 


Elevator Air Cushions in a High Office Building. 
Even with all the experience and skill which have 
been devoted to the study of elevator safety appliances, 
with the best material and workmanship, with the 
most rigorous and continuous systems of inspection, 
and with competent persons in charge, yet passenger 
elevators sometimes fall and cause more or less serious 
accidents. The manufacturer of elevators uses the 
best and most efficient safety devices he can obtain to 
control the novement of the car and to surely arrest it 
if a certain speed should be exceeded. The very 
nature of his business compels 
— him todo this, because the result 
is financial embarrassment to 
him if his elevators drop occa- 
Be, sionally. This applies with equal 
; force to owners of buildings, 
who would have difficulty in 
securing tenants if the elevator 
apparatus were suspected of 
being dangerous. Many even go 
beyond the purely mechanical 
device and introduce a pneumatic 
arrangement asa last resort, only 
to be brought into action when 

all else fails. 

The air cushion, located at the 
bottom of an elevator shaft, pos- 
sesses peculiar inherent advant- 


ages which cannot be gainsaid. 


First, and most essential, it is 


always ready to perform its work 


and fish-like form” had endured 


instantly, and to do it success- 


until to-day. Another specimen 
was soon discovered in the waters 
of California and described as 
Gyropleurodus francisci, the singular shark whose 
egg-case is figured. It is a sinall fish, rarely over three 
feet in length, beautifully marked, having a horny 
spine in front of each dorsal fin. 

The shark is a sluggish creature, often seen lying 
asleep or dormant in crevices in the rocks, and occa- 
sionally caught in seines. 

The eggs are deposited in a black or dark case which 
takes the form of a perfect spiral, and looks exactly 
like a leaf of kelp or weed folded up, imitating the 
weed not only inform and shape, but in color. This is 
deposited by the shark amid the kelp beds, where it 
clings to the leaves by the edges of the spirals, and is 
thus prevented fron: washing ashore. A more perfect 
mimicry it would be impossible to imagine. When the 
young shark attains its maximuin size within the egg, 
it bursts open or forces the end of the pseudo leaf and 
swims away to become the victim in many cases of 
predatory fishes. Another shark on the Pacific coast has 
an equally remarkable egg. It is dark, barrow-shaped, 
with four long tentacle like handles which grasp the 
surrounding weed, and cling to it ; not merely prevent- 
ing the egg from floating ashore, but presenting a 
perfect case of inimicry, the egg resembling a leaf so 
perfectly that it is often passed by 
by the closest observer. 

Many of the eggs of fishes are al- 
most invisible, and float upon the 
sarface. Those of the remarkable 
fish Antennarius dot the leaves of 
the kelp, minute white balls, which 
are taken by the novice as some 
interesting lime-secreting animal. 
The long, grape-like, conspicuous 
eggsof the hag fish are found among 
the kelp in certain localities and 
bear a remarkable resemblance to 
the floats of the weed, and in this 
manner escape detection. Many of 
the egg-cases of sharks illustrate 
thejefforts of Nature to protect her 
own. Some are adorned with bar- 
bels that resemble the small leaves 
of the sea weed in which they are 
deposited, and all have the exaet 
tint and color of the objects about 
them. 

_ HO 
SCIENTIFIC KITE FLYING. 

For several years past, the making 
and flying of kites upon scientific 
principles has been recognized by 
many amateurs. We have already 
on several occasions illustrated the 
Eddy kites and the experiments of 
Lieutenant Wise and Mr. Hargraves 
are also well known. Both* the Eddy kite and the 
box kite have great efficiency, but Mr. Warren H. 
Smith, of Pontiac, Mich., writes us that he has 
devised a square box kite which is superior to either. 
Mr. Smith’s box kite has the flying bridle on one 
corner and has its flying surface greatly increased 
by a pair of fixed triangular wings, thus making 
the entire width somewhat greater than the height 
of the fraine. The first kite of this sort. was only 30 
inches high and 38 inches wide, with the wing piece 
bent back to a depth of bow equal to one-tenth of 
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the cells were covered with manila paper, and the 
wings had a spread of 4 feet. This kite weighed one 
pound and did fulty as well as the first. It presented 
12 feet of flying surface and had apull varying from 3 
to 6 pounds in a moderate wind. Later in the season 
kites 4,5, and 6 feet in height were built, and they 
were covered with paper or cambric, cloth being 
more suitable for high velocity. The largest two-cell 
kite was 7 feet high, and weighed 6 pounds. This kite 
was flown many times singly, and in tandem with 
lighter ones. In a breeze blowing 12 to 15 miles an 
hour, the tension was from 20 to 30 pounds. The last 
kite of the season measured 14 feet from wing to 
wing. 

There were three cells, one at the top, one at the bot- 
tom and one nidway between the other two, each cell 
being covered with a strip of cambric two feet wide. 
The whole structure was stiffened by many diagonals of 
heavy twine, and it weighed 15 pounds, and presented 
a flying surface of 170 square feet. This kite was 
flown with a 3-16-inch rope, running from a windlass. 
The kite rose steadily, flying at a high angle until over 
three-quarters of a mile of rope was reeled out. It 
was in the air continuously for six hours, and reached 
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an altitude of nearly 2,000 feet, and proved very effi- 
cient. The only difficulty in handling resulted from 
the great tension of from 100 to 150 pounds, and the 
inefficiency of the reel to withstand a heavy strain. 
Mr. Smith’s conclusions are that, in general, it is better 
for each kite to be attached to the main line by its own 
string, 100 feet or more in length, as it will then fly 
at the most effective angle. Kite flying is an interest- 
ing and exciting sport, and doubtless many ainateurs 
will make kites this winter for use during the spring 
and summer. 
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OF THE SHARK, SHOWING THE YOUNG EMERGING. 


fully, under all conditions. Of 
itself, it cannot get out of order, 
since, practically, it is only a hole 
into which something may drop, some time. Whether 
the car dropped one or twenty stories, its movement 
would cease, not suddenly, but gradually, aud with- 
out shock. ‘The first cost of tne air cushion is small 
and the outlay for its maintenance nil. It occupies 
space not otherwise valuable. All things considered, 
it is difficult to understand why it is not more widely 
employed. 

One of the inost extensive and elaborate applications 
of the elevator air cushion is to be found in the Em- 
pire building, New York. The building is a twenty- 
story office building, recently completed, and provided 
with all the most modern appliances and conveniences. 
There are ten elevators, of the high speed hydraulic 
type, arranged in two groups of five each. While nine 
of the elevators are distinctly (for passenger service, 
one is more powerful and is capable of lifting safes 
weighing 8,000 pounds. Each shaft is entirely inde- 
pendent from the floor of the third story to the bot- 
tom, and is inclosed by walls which are not perforated 
except by the door openings. This forms the air 
cushion proper, which is about 50 feet in depth. The 
doors of the main floor and of the second floor are in 
two parts, which slide in recesses in the wall. These 
are of bronze and of ample strength 
to resist the air pressure that would 
comeupon themif a car should fall. 
The usual open iron work is entirely 
absent on these two floors, solic 
masonty replacing it. The cars 
have also been strengthened with 
the view of resisting this pressure. 
The shaft walls are battered for a 
short distance below the third-story 
floor. The shaft at this point is 10 
inches wider than the bottom, the 
batter extending just below the 
second floor. This providesa gradu- 
ated air escape and adapts the cush- 
ion to any fall which the car may 
make. The car fits more closely in 
the lower portion of the shaft, the 
walls of which are vertical. It has 
been estimated that the air cushion 
should bein proportion of 1 to 6 of 
the travel; in the present instance 
the cushion is 50 feet and the travel 
287 feet. In the bottom of each 
shaft is a suction valve which 
opens inwardly as the car ascends, 
thus preventing the vacuum which 
would result from the car leaving 
the cushion. There is also an 
escape valve, which opens out- 
wardly into the atmosphere. It 
is so adjusted as to sustain the 
weight of a car under ordinary conditions, but will, 
in case of accident, relieve the cushion of undue 
pressure when the car falls. It has been calculated 
that the pressure in the air cushion, if a car should 
fall from the top, would be 314 pounds to the square 
inch. 

On July 18, a car weighing 2,000 pounds was dropped 
from the twentieth story. The efficiency of the 
cushion was shown by the fact that the eggs and in- 
candescent lamps carried upon the floor of the car 
were uninjured.—Iron Age. 
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Coal for the Navy. 


The subject of coal for the navy has been of great 
importance since the war with Spain began, not be- 
cause of danger to the vessels themselves, as was so 
strongly suggested in the recent case of spontaneous 
combustion in the bunkers of the battleship * Oregon,” 
at the New York navy yard, but because of the appre- 
hension that enough might not be obtained for the 
ships, in view of the effect of the neutrality laws. This 
question has been recently discussed by The Evening 
Post, from which we glean the following facts. There 
was no apprehension felt that there would be any 
famine in anthracite, of which the United States is, of 
course, the great producer ; but inasmuch as nearly all 
the vessels of the navy are fitted with boilers and grate 
bars for the use of bituminous or soft coal, the problem 
was one that was feared mignt become vexatious, as the 
vessels would have to return to the United States or be 
supplied from colliers at sea. The situation was par- 
ticularly embarrassing for Dewey’s fleet, and for the 
“Oregon” and for the vessels of Schley’s command 
when cruising in search of Cervera’s fleet before it was 
safely locked up at Santiago. Thisis a great argument 
for coaling stations at a distance from home ports. 

Recently the Anthracite Coal Association has made 
strong efforts to have the navy introduce that variety 
of fuel, without apparent success. It is claimed by the 
officers who were in the fleet that destroyed the Spanish 
vessels at Santiago on July 3 that it was the excellent 
American soft coal that enabled them to bring the ves- 
sels up to their highest efficiency, and that if the Ameri- 
can ships had been using anthracite coal and the Span- 
iards bituminous, the latter would have gotten away 
from the American fleet. The subject of the relative 
values of anthracite and bituminous coal for the navy 
has been a matter of careful inquiry by the Navy De- 
partment for years, and a recent report says: 

“When it is considered that nowadays one fleet 
under full steain might be alongside of another at 
anchor in a little more than an hour after they sighted 
each other, it will be seen that, even under heavily 
banked fires of anthracite, the fleet at anchor would 
be at a greater disadvantage for maneuvering; while 
with low and dirty fires, or with cold boilers, the de- 
struction of that fleet could only be prevented by means 
extraneous to itself. Promptness of ignition may also 
be of vital importance on alee shore, or in a sudden 
galein a harbor, and under other circumstances. Nor 
is it in emergencies alone that rapidity of ignition is 
useful, for it gives much more uniform action in all 
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steaming, since the fires quickly attain their maximum 
efficiency, instead of, as with anthracite, being. almost 
inert for twenty minutes or more after each coaling. 
In short, the board is of opinion that this quality is so 
valuable in a naval vessel that it almost precludes the 
employment of anthracite in time of war, in favor of 
more free-burning coal, and that it has considerable 
advantages in time of peace also.” 

A narrow escape from disastrous fires in scveral war 
ships from spontaneous ignition of the coal would sug- 
gest that it was a very dangerous cargo. The examin- 
ation into the causes of the spontaneous ignition on 
board ship shows that it is due primarily to the absorp- 
tion by coal of the oxygen of the air. This raises the 
temperature of the coal and this augments the rate at 
which the oxygen is received. The increase of termpera- 
ture so caused is rarely sufficient in itself to bring about 
spontaneous ignition in coal, but the oxygen itself be- 
comes chemically active and in bituminous coal it com- 
bines with hydrogen and carbon, further raising the 
temperature, and if such action takes place in the cen- 
ter of a heap of small coal, a sufficient quantity of air 
being supplied, spontaneous combustion will probably 
follow. The introduction of high steam pressures, with 
the consequent increase of fireroom temperatures, has 
been followed by an increase in the number of cases of 
spontaneous ignition on ship board. It is also claimed 
that the pyrites in coal plays an important part in 
promoting spontaneous combustion. 

Coaling stations have often been a subject of serious 
consideration, and the navy is now about to establish 
one at Pagopago, Samoa. This is the only landlocked 
port of refuge in the Samoan group and it is the best 
harbor among the islands of the Pacific. The war 
with Spain has demonstrated that coal is a contraband 
of war, and in time of war, when away from their 
home ports, United States steamers are practically use- 
less for fighting purposes unless they can. obtain coal 
from their colliers; so that coaling stations at various 
points are not only important, but are absolutely 
necessary. 

2 +0 
Increase of Cancer in England. 

In England four and a half times as many people 
die now from cancer as half acentury ago, and no 
other disease can show anything like such an immense 
increase, W. Roger Williams says in The Lancet. 
“ Probably no single factor is more potent in determin- 
ing the outbreak of cancer in the predisposed than high 
feeding. There can be no doubt that the greed for 
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food manifested by modern communities is altogether 
out of proportion to their present requirements. Many 
indications point to the gluttonous consumption of 
meat, which is sucha characteristic feature of this 
age, as likely to be especially harmful in this respect. 
Statistics show that the consumption of meat has for 
mnany years been increasing by leaps and bounds, till 
it now has reached the amazing total of 131 pounds 
per head per year, which is more than double what it 
was half a century ago, when the conditions of life 
were more compatible with high feeding. When ex- 
cessive quantities of such highly stimulating forms of 
nutriment are ingested by persons whose cellular me- 
tabolisin is defective, it seems probable that there may 
thus be excited in those parts of the body where vital 
processes are still active such excessive and disorderly 
cellular proliferation as may eventuate in cancer. No 
doubt other factors co-operate, and among these I 
should be especially inclined to name deficient exer- 
cise and probably also deficiency in fresh vegetable 


food.” 
ee 
The Current Supplement, 

The current SUPPLEMENT, No. 1200, marks the end 
of the forty-sixth volume of this unique publication, 
which was started twenty-three years ago. It contains 
many articles of exceptional interest. ‘‘ Games Among 
Criminals and Savages” is a paper by the great crimi- 
nologist, Prof. Lombroso. ‘‘ How to Grow Mushrooms” 
is an illustrated article giving government directions 
for growing them. It is fully illustrated. ‘“ Roentgen 
Rays” is another original memoir by Prof. Roentgen. 
“ The Engineer and His Work ” is the presidential ad- 
dress of Charles Wallace Hunt, delivered before the 
American Society of Mechanical Engineers. “An 
Outline of the History of Geological Societies of 
America” completes this very interesting paper. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


HILLSIDE OR REVERSIBLE PLOW.—Epson C. 
RoBinson, Canandaigua, N. Y. A simple and durable 
jointer has been devised by this inventor, which is of du- 
plex form, and is made in one piece, one point being a 
duplicate of the other, occupying, however, a reversed 
position, while the moldboards are in the same horizon- 
tal plane. An effective and light reversing device is also 
provided and a means whereby the jointer-standard will 
be inclined usually in a forward direction, the inclina- 
tion permitting the jointer’s being reversed at the rear of 
the standard, according to the direction of the inclina- 
tion. A frog-box is likewise provided, which receives 
tke pivot-post on the beam, and which obviates the pres- 
ent necessity of frequently removing the frog. 


LAWN-MOWER.—Marxk N. Cormack, New York 
city. The mower of this inventor is provided with a 
series of separate individual cutters traveling in a contin- 
uous endless line and disposed in two oppositely moving 
runs, situated one above the other, jin direct con- 
tact with each other, so that the edges of the cut- 
ters move directly past one another to perform the 
cutting. By the peculiar construction of the cutters, it 
is possible to cut grass of any height withcut danger 
of clogging the machine. 


Bicycle-A ppliances, 


SPROCKET-CHAIN.—CuHar.zs J. Cook, New York 
city. The bicycle sprocket-chain patented by this in- 
ventor is especially designed for use on bicycles, and has 
alternate block and plate links. The block-links have 
oil-cups, by means of which every pintle can be lubri- 
cated. The chain may be readily separated, and is so 
contructed that the parts run easily without undue fric- 
tion. 


FOOT-PROPELLED VEHICLE.—Tuomas H. Bros- 
NIHAN, Livermore Falls, Me. This vehicle is a tricycle, 
having a frame in the front end of which a steering 
wheel is fitted. On an axle carried by the rear end of 
the frame, wheels are mounted, one of which is fixed 
and the other loose. On the rear of the frame a seat is 
mounted. Crank-shafts in front of the axle are provided 
with gear-wheels, one of which meshes with a pinion on 
the axle. A clutch on the axle carries a pinion in mesh 
with the other gear-wheel of the other crank.shaft. Arms 
are pivoted at their upper endsto the frame bdow the 
rear portion of the seat, Links connect the arme with 
the crank-shafts. Two pairs of foot-levers are pivoted 
at their lower ends to the forward part of the frame 
and project up in front of the seat. Links connect the 
foot-levers and arms. 


STEERING-GEAR.—ARTHUR Doy1g, Seattle, Wash. 
The steering-gear forming the subject of this invention 
comprises a transverse fixed bearing; a slide mounted to 
slide thereon ; and a link pivotally connected with the 
slide, and attached to the fork, and made in telescoping 
parts. When the slide is shifted to turn the wheel, the 
rider, by clamping both the slide and the bearing, can 
readily lock the slide in place until the turn bas been 
made, 


Electrical Contrivances, 


LAMP.—WatrTERr S. Doz, Jersey City, N. J. This 
invention is an improvenment upon a lamp patented by 
the same inventor. The improved lamp has a battery- 
jar formed with one or more cells, each containing an 
exciting fluid. A cathode in the form of a hollow per- 
forated cylinder of carbon contains a suspended perfo- 
rated tube of non-conducting material, within which 
tube an anode is adapted to be dropped. A contact-wire 
is held in the tube, and on it the anode rests. The con- 
tact-wire and the cathode are connected with the fila- 
ment of the electric incandescent lamp. 


Engineering Improvements, 


LINK VALVE-GEAR.—Jougn A. Rost, Axtell, Neb. 
The purpose of this invention is to provide a link valve- 
gear for steam engines, which is arranged to produce a 
complete center action by placing the eccentric and 
valve in a true line at all times, thereby preventing undue 
friction and pinching of the parts under heavy pressure. 
The valve-gear is provided with a yoke adapted to be 
raised or lowered. ‘l'oa link made in sections fastened 
together, trunnions are secured and mounted to turnin 
bearings on the yoke. Link-blocks fitted to slide in the 
link are connected with the valve-stem. Lugs projecting 
from the link are adapted to receive the pivot-pins for 
the eccentric-rod heads. 


Mechanical Devices. 


REGISTERING DEVICE.—JEssz ALEXANDER, New 
York city. This register is especially designed to be 
applied to type-writers, in order to show the number of 
folios written. The register is also applicable to all 
other purposes in which it is desired to keep a consecu- 
tive count. The spacing-bar of the type-writer is made 
to actuate a finger, playing over a registering dial, through 
the medium of ratchet wheels and levers. By pressing 
down upon the central spindle, the locking devices are 
thrown out of engagement with the registering mechan- 
ism, thus enabling various springs to return the register- 
ing mechanism to its initial position. 


LOCK. — ALBERT E. Ormonp, Winnipeg. Canada. 
The purpose of this invention is to provide a lock which 
may be freely operated by tbe knob at the inner side of 
the door, but which cannot be operated from the outside 
without first manipulating a predetermined combination. 
The lock comprises a series of notched tumbler-disks, 
means for imparting a step-by-step rotary movement to 
the tumbler disks, a spring- pressed dog controlled by the 
tumbler, a bolt-actuating plate, an outer knob, a clutch 
operated by a movement of the dog to put the outer knob 
in operative position with the plate, and an inner knob 
haviog connection with the plate, whereby the bolt may 
be operated by rotating the inner knob. 


Railway-Appliances. 
AUTOMATIC RAILWAY-GATE.— DositHEe BER- 
NARDIN. St. Eustache, and ZENOPHILE PATTENAUDE, 
Winnipeg, Canada. These inventors have devised an 
apparatus which is automatically operated by a railway- 
train or its motor to close a bighway-crossing of a rail- 
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way before the approach of a train, and to open the 
crossing after the train has passed. The apparatus con- 
sists of two principal parts: an improved operating me- 
chanism which is provided with a bar so placed as to be 
engaged by the tread of the wheels, and a novel gate or 
closing mechanism, which is operated by the bar through 
the medium of connecting mechanism. The gate being 
entirely automatic in operation, dispenses with the use of 
@ gateman, and thus removes the danger of accidents re- 
sulting from the carelessness of the men placed in charge 
of the usual railroad-crossing gate. 


RAILWAY TIME-SIGNAL.—Henry J. WEMETT, 
Lima, N. Y. In this improved device a signal is ope- 
rated in such a manner that it will clearly indicate to an 
engineer what length of time has elapsed since the pre- 
ceding train passed a certain point. The signal com- 
prises a clock-mechanism adapted to be mounted adja- 
cent to the track. The mechanism is provided with an 
easily visible clock-face and dial, and with a hand which 
may be freed from the clock-mechaDism and returned to 
zero by the action of a trip operated by a passing train. 

CAR-COUPLING.—WI14M C. Suaw, White Plains, 
Md. The improved pivoted jaw-coupler patented by this 
inventorhas a lateral shoulderand a coupling hook pivot- 
ed on oneside of the draw-head. A locking or safety catch 
is pivoted on the opposite side of the draw-head, adja- 
cent to the shoulder, and is adapted to engage the coup- 
ling hook. Uncoupling is effected by the use of a lever 
and rod without difficulty or danger, and the coupling 
devices may be set in position to hold them out of action 
by the same meansemployed in uncoupling. The car- 
coupler is designed automutically to couple cars on the 
shortest curves as easily as on straight tracks. 


RAILWAY-CROSSING SIGNAL.—Joun D. Tay- 
Lor, Chillicothe, Ohio. This invention seeks to pro- 
vide an automatic alarm-signal to be placed at a railway- 
crossing, which signal will sound an alarm when a train 
is approaching the crossing ; but only when the train 
is actnally approaching and not when it is standing 
or backing. The invention consists in the novel 
arrangement of a signal-sounding mechanism; aD 
open track-circuit at one side of a crossing; a re- 
sistance connecting one portion of the track-circuit 
with another, the resistance diminishing as they ap- 
proach the crossing ; a primary coil in the track-cir- 
cuit ; a secondary coil operating by an induced current 
from the primary to actuate the signal ; and another pri- 
mary to bring the signal to rest. 


Miscellaneous Inventions, 


TEMPLE FOR LOOMS. — Patrick Durry, New 
Bedford, Mass. By means of this invention, cloth may 
be drawn longitudinally and kept properly extended in a 
transverse direction to permit the filling to be properly 
beaten in by the lay without injury to the cloth and 
without danger of the selvage’s chafing. A ribbed roll 
ig employed, which turns but does not slide axially. On 
this roll a ribbed loose cover is superimposed, between 
which and the roll the fabric passes. The cover auto- 
matically adjusts itself according to the pull on the cloth 
and its thickness. so that there is no strain on the loose 
cover when palling transversely on the cloth. The cioth, 
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consequently, is not jammed against the ribs of the roll. 
The rull is thus permitted to revolve fréely with fife for- 
ward movement of the cloth. 


DRESS- STIFFENER. — Minnig T. SELLERS, New 
York city. Stiffeners made of wire, reed, or whale- 
bone are objectionable because they become easily © 
broken and the projecting ends are liable to tear the 
clothing. The present stiffener, in order to be free from 
these faults, is made of a facing of fabric to which a 
strip of haircloth is secured, having one edge folded 
upon and extending partly across the main portion of 
the material. A greater rigidity is thus obtained at one 
edge of the stiffener than at the other, whereby a. skirt 
may be made to hang better than would otherwise be 
possible. 


LOCKING DEVICE FOR TELESCOPING-BOXES. 
—OLIVER B. Hicks, Chicago, Ill. his invention ceeks 
to provide an improved locking device for telescoping 
cases such as are used by commercial travelers. ‘The 
device comprises a combined ratchet and guide plate; a 
casing having a sliding engagement with the zuide; a 
bolt fitted to slide in the casing and adapted to engage 
the ratchet-plate; a spring-pressed lever encaging the 
bolt to withdraw it; a finger-piece to actuate the lever; 
and a locking ever actuated by a key and arranged to 
swing into the path of the bolt to lock it against with- 
drawal. 

BOOK-SHELF BLOCK-CASE. — ADELBERT E, 
Foutcu, New York city. The case is especially de- 
signed to receive photographic views, and is so con- 
structed that it may be used as a book-shelf block to 
hold books in place. The case has an unbroken front 
wall and is open at the rear. Drawers are mounted in 
the case and may be withdrawn from the rear. A spring- 
actuated presser. plate is hinged to the upper front edge 
of the case and lies over the top thereof to engage the 
shelf above the case and to hold the cage in place. The 
presser-plate has flanges at its side and rear edges, 
which flanges project down outeide of the upper portion 
of the case. When in place, the case cannot be distin- 
guished from the usual book-shelf blocks. 


NON-REFILLABLE BOTTLE. — Epwin WILBUR, 
Newport, R.I. In makiog non-refillable bottles after 
the design of this inventor, a valve-seat is formed in the 
bottle-neck, and a ring is fitted above the valve-seat and 
provided with a central cup projecting down within the 
ring and connected with the upper portion of the ring 
by arms. A ball is adapted to be seated in the valve- 
seat. The ball will drop into the cup whenever the 
bottle is turced up. When the bottle is turned right side 
up, the ball wjll drop into its seat and prevent the en- 
trance of all liquid. 

Y¥ENCE-POST.—ARPHAD SNELL, Tice, Ill. The pur- 
pose of this invention is to provide a clay fence-post and 
a simple means for securing the wires thereto. The 
fence-post is provided with a series of transverse 
notches and an opening below the lowermost notch, A 
binding strip creeses the notches in the post and ix pro- 
vided with a flange at its lower end, which flange enters 
the opening in the post. A flange at the upper end engages 
with the top of the post. Clamps secure the binding 
strip to the post. The wire which forms the fence is 
pagsed around the end post between the post and the 
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binding strip, and enters the notches or grooves. The 
wires are then twisted around the strands and the strands 
secured to the intermediate posts. 


AUTOMATIC WAGON-BRAKE.—Orion A. LirTz, 
Oxford, Kans. To provide an automatically-operated 
mechanism by which a wagon is made to stop when run- 
ning forward upon the horses, this inventor has devised 
a brake having a shaft with a gear thereon. An inter- 
meshing gear is rotated from a carriage-wheel. A drum 
is loosely mounted on the shaft, and a spring-held 
clutch-mechanism is adapted to connect the drum with 
the shaft. A cable fastened to the drum is connected 
with the brake, and connections from the shaft-mechan- 
ism to the clutch separate the parts by the operation uf 
the draft-mechanism. The brake is applied by a for- 
ward motion of the wagon and is released by the team’s 
pulling forward upon the double-tree. 


GATE. — WasHINGTON Cross, Roseland, La. The 
gate of this inventor is mounted to swing on a vertical 
axis and is provided with a latch-mechanism and with 
devices by which the latch is operated in order to-enable 
the gate toopen. The devices in question comprise an 
operating lever fulcrumed on the gate-spindle and hav- 
ing connection at one end with the gate. A bell-crank 
lever is mounted in the other end of the lever and is 
connected with the gate-latch. An anti-friction roller 
having stationary bearings is engaged by the spindle of 
the bell-crank lever. In opening the gate, a cord is 
pulled, whereby thespinodle is turned to causethe bell- 
crank lever to turn and release the latch. The gate will 
then be canted and swung open by gravity. 


ATTACHMENT FOR PAPER-COATING MA- 
CHINES.—Wuu11am H. Watpron, New Brunswick, 
N. J... In this attachment, two brushes are adapted to 
have the web of the stock passed between them and to 
be driven transversely of the web, so as to treat the 
stock as it passes between the brushes. 


APPARATUS FOR HANDLING FABRICS.—Ham- 
ILTon K. Parry, Lucas, Ohio. An apparatus on which 
rolls of fabric may be mounted, displayed, unwound, 
and measured, has been patented by thisinventor. The 
fabric is mounted between cleats on rods or rolls, is laid 
over a Cutter-bar, and extended over a rack by which it 
may be profitably displayed. When it is desired to cut off 
a portion of the fabric, the roll upon which it is carried 
is unwound. By means of a tape-measure carried on 
the frame of the apparatus, the fabric is measured, and, 
with the assistance of the cutter-bar and a knife, is cut 
from the roll. 

FIREPLACE-FENDER.—LoreEnzo P. Lree, Jeffer- 
son, Ga. This invention provides an improved fender 
adapted to be transferred from one fireplace to an- 
other, to be adjusted to permit free access to the fire, 
and to prevent the fiying of sparks. The fender has two 
side frames, each embodying a top rail and a bottom 
rail. Each bottom rail has a forwardly-extending hook 
and each top rail has a pivot. The front frame of the 
fender has two side bars rigidly jc i1ed by horizontally- 
extending front bars, each side bar having a siot in 
which the pivots of the side frames are received. The 
lower end of each bar is adapted to be removably en- 
gaged with the hooks of the bottom rails of the side 
frames. A keeper-sleeve slides on each top rail of the 
side frames. The front frame and side frames are cov- 
ered with wire netting, ‘The front frame may be rocked 
up when it is necessary to clean the furnace. 


GREAT CIRCLE COURSE-INDICATOR.—STEPHEN 
R. Krrsy, New York city. The arc of a great circle be- 
ing the shortest distance between two points, navigators 
generally prefer to sail on such an arc. From the many 
charts now in existence it cannot be readily determined 
by most shipmastere on what course they should gail. 
he present device overcomes this difficulty. The appa- 
ratus consists of an equatorial arc connected with meri- 
dian-arcs. The meridian-arcs are connected with a polar 
pivot, so that the meridians may be swung to any desired 
point. The polar pivot is also mounted upon a meri- 
dian-plane so pivoted at a point representing the center 
of the earth, that the pole may be swung in this meridian- 
plane to adjust the device for any latitude. Passing 
through a central point representing the ship’s position, 
is agreat circle arc which bas a pivot located in the 
meridian-plane and extended toward the center upon 
which the plane 1s pivoted. he distance between two 
Points upon the arc of a greatcircle may beread from 
the great circle arc. 

ADJUSTABLE DENTAL RUBBER DAM CLAMP. 
—ARTHUR S. CoopER, McMinnville, Ore. The dental 
device patented by this inventor is provided with a 
clamp which wil) grasp and tightly hold the tooth to 
which it is applied, regardless of the location of the 
cavity. An adjustable arm can be employed in connec- 
tion with the clamp for working purposes, the arm and 
the clamp being adjustable vertically, laterally and to and 
from the tooth. 

THERMOUCAUTER- LANCET. — Dr. Wituiam H. 
Brac, Bridgenorth, England. This invention provides 
an instrument which may be used for surgical purposes 
and for pyrographic etching on glass. ‘The working 
point of such thermocauters is usually made of platinum, 
and often adheres to the fused particles of glass. 
Iridium. being free from this objection, is used by the 
inventor in his instrument. An improvement is pro- 
vided by which the transmission of heat from the incan- 
descent point to the hydrocarbon vaporizing chamber 
forming the handle of the instrument, is more effectually 
prevented than hitherto. In order that the mixture of 
air and vapor may be properly dosed. air is blown di- 
rectly into the passage leading to the combustion-cham- 
ber, without first passing through the vaporizing cham- 
ber. 

GATE.—Wutram A. Wuitcoms, Downs, Ill. This 
gate is provided with posts located near the gate and 
carrying levers projecting at opposite sides of the gate. 
The levers are connected through links with the latch of 
the gate. By pulling upon one lever the gate is unlocked 
and opened ; by pulling upon the other lever the gate 
may be closed. Gates thus constructed are cspecially 
adapted for farms and country-seats. 


PIN-HOLDER. — AtsBert E. Ormonpd, Winnipeg, 
Canada. The pin-holder of this inventor is so con- 
structed that a strip of paper containing pins is auto- 
matically fed to bring the pins, one at atime, to a dis- 
charge-opening, through which they are forced by a 
lever. The device may algo be used as a paper-weight 
for use upon desks, 


DOOR-HANGER.—RicuakD B. Brownz, New York 
city. This invention is an improvement m means for 
suspending a door from a track-rail so as to permit the 
door to be readily moved along the track-rail. To this 
end an anti-friction, self-leveling door-hanger has been 
devised, comprising two spaced oppositely-slotted side 
plates; a journaled sheave, the journals of which pro- 
ject loosely into the slots; and an eyebolt whereon the 
lower ends of the side plates are pivoted, the eyebolt 
being adapted to hang a door in place. 


SNOW-PLOW.—CyriL_g Durr, Millbury, Mass. The 
body of this plow consists of two shovel-blades joined 
at an angle. ‘I'he lower edges of the blades at the point 
of the nose extend beyond the upper edges, while the 
upper edges of the blades overhang the lower edges 
from a:point near the center to their rear ends. Reat- 
wardly-extending tapering pockets are formed in each 
blade. Correspondingly-tapering screws are held to 
turn in the pockets, and carry the snow back, keep the 
blades properly cleaned and cause the bulk of the snow 
to be delivered at the rear ends of the blades. 


Designs. 


SKIRT-PROTECTOR.—Huco Mavt, Rahway, N. J. 
This skirt-protector has a head with a plain upper edge; 
a brush hanging from the lower edge of the head; and 
two rows of spaced ornaments, extending transversely 
of the head and raised on the sides of the head. 


COVERED DISH.—Apo.trH PaRovutaupD, New York 
city. The body of this dish is depressed near its base 
and formed with a horizontal ridge between the base and 
the depression. The surface between the ridge and the 
top edge of the body is given an outward swell. The 
handles of the dish and cover are ribbon-like in form. 
The body and cover are decorated with raised figures. 


FOOT FOR STOOLS. — Wituram R. SHaw, New 
York city. The body members of this design combine 
at their converging ends to form a foot member. The 
upper ends of the body members diverge and are furn- 
ished with oppositely extended arms, so as to permit the 
foot to be readily secured to a stool. 


CARPET. — ALFRED BuNEL, New Rochelle, N. Y. 
This design consists of a central bouquet of flowers and 
foliage, the fiowers being roses and daisies. Smaller 
bouquets of similar flowers and foliage are grouped 
around the main figure. 


Nots.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. , 

FOES aS I TT La A I ETT, 

NEW BOOKS, ETC. 

RAILWAY ENGINEERING. MECHANICAL 
AND EvecTrRicaL. By J. W. C. 
Haldane. With tmwany plates and 
other illustrations. London: E. & F. 
N. Spon, Limited. New York: Spon 
& Chamberlain. 1897. Pp. 562. 
Price $6. 


The volume before us is of a popular nature, and is 
largely made up of pictures of machine tools, wood work- 
ing tools, rolls, hammers, engines, boilers, etc., and as it is 
written in popular style intended for the lay reader it will 
doubtless appeal to many readers. Various railways and 
railway plants are considered and the subjects of bridges, 
electric railways, locomotives, boilers, etc., are taken up. 
The volume ig freely illustrated. 


Tue THETA-PHI DIAGRAM. Practically 
Applied to Steam, Gas, Oil, and Air 
Engines. By Henry A. Golding. 
London: John Heywood. Manches- 
ter: The Technical” Publishing Com- 
pany, Limited. 1898. Pp. 127. 
Price 3 shillings net; $1.25. 


In the present volumethe author has presented in as 
simple and practical manner as possible the use of the 
temperature entropy diagram and the various methods 
of drawing itfor different heat motors. Most of the 
literature upon the subject has presented the mathemati- 
cal rather than the graphical side of the question, with 
the result that the etudents have become afraid of both- 
ering with what they believe to be an intricate mathe- 
matical investigation. Thepresent volume will do much 
to disabuse their minds of this idea, and all engineersand 
gas engine men will find it eminently useful. 


AN INTRODUCTION TO MACHINE DRAW- 
ING AND DeEsian. By David Allan 
Low. Eighth Edition. Revised and 
Enlarged. New York and Bomhay: 
Longmans, Green & Company. 1898. 
Pp. 187. Price 75 cents. 


Amost practical work upon machine drawing and de- 
sign is before us. We have rarely seen a book of the 
game compass which contains so much valuable informa- 
tion regarding the essentials which all draughtsmen 
should know. Asan introductlon to mechanical draw- 
ing, either alone or supplementary to other books, it is to 
be recommended. It is unfortunately tangled up by the 
examination papers of the Departments of Science and 
Arts. Fortunately, we have nothing of this kind to hamper 
our progress in this country, and thissection of the book, 
which is less than twenty pages, may be disregarded by 
the student. 


BULLETIN OF THE UNITED STATES GRO- 
LOGICAL SURVEY. No. 149. Biblio- 
graphy and Index of North American 
Geology, Paleontology, Petrology, 
and Mineralogy for 1896. Weeks. 
Washington: Governwent Printing 
Office. 1897. Pp. 152, ix. 


BULLETIN OF THE UNITED STATES GEO- 
LOGICAL SuRVEY. No. 89. Some 
Lava Flows of the Western Slope of 
the Sierra Nevada, California. Ran- 
some. Washington: Government 
Printing Office. 1898. Pp. 74, ix. 


BULLETIN OF THE UNITED STATES GEO- 
LOGICAL SuRVEY. No. 88 TheCre- 
taceous Foraminifera of New Jersey. 
Bagg. Washington: Government 
Printing Office. 1898 Pp. 89, ix. 
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WBusiness and “Personal. 


The charge for insertion under this head is One Dollar a 
lime for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear im the follow- 
ing week's issue. 


Marine Iron Works. Chicago. Catalogue free. 

Yor mining engines. J.S. Mundy, Newark, N. J 
“U.S.” Metal Polish. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 


Indianapolis. 


Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies and other Sheet Metal Machinery. 


Easy Experim’ts of Organic Chemistry. Book by Prof. 
Appleton. 60 cents. Snow & Farnham, Providence, R. I. 


Hub, spoke, wheel, bending, and handle machinery. 
Single machines or full equipments, by the Defiance 
Machine Works, Defiance, Ohio, U.S. A. 


The celebrated ‘* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foc t of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


0-2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application. 


HINTS 


TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

(nqguiries not answered in reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though.we endeavor to reply to all either by letter 
or in this department. each must take his turn, 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cente each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7588) H. W. asks: 1. What is the best 
insulating Compound to apply on armature? I have used 
shellac, but after the machine has been run for an hour or 
so the shellac, begins to blister. A. The bars of an ar- 
mature should be szparated from each other by mica. If 
the insulation has been destroyed, it cannot be perma- 
neutly repaired by any liquid insulator. The proper 
remedy is to have the armature taken apart so far as is 
necessary and new ineulation put in as when it was built, 
2. What is the most reliable material to put on a pulley to 
stop belt from slipping? A. A piece of beeswax rubbed 
or the belt and pulley occasionally is probably the best 
application that can be made. 


(7539) F. A. M. asks: 1. Is there any- 
thing better or more adhesive than shellac for cementing 
the convolutions of the armature coils together on sim- 
ple eleetric motor? A. There is nothing better than 
shellac for coating coils after theyare wound. It is one 
of the best insulators and is quite strong when well dried. 
You can tie the coils with acord. 2. Would it do any 
harm to put a few coats of furniture glue on the coils? 
A. The objection to the use of glue to bind the wires to- 
gether is that it will soften if it is in a wet place at 
any time. If it absorbs water, the insulationis injured. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


DECEMBER 20, 1898, 


AND EACH BEARING THAT DATE, 


[See note at end of list about copies of these patents.) 


Acids, making alphylamidonaphthol] sulfonic, 
Levinstein & Mensching......... 
Advertising device, G. A. Aad 
Ady ertising device: car, A. H. Hieatzman... 
Air brake, Corrington 
Alarm. See Burglar alarm. 
Ammeter for alternating electric currents, W. A. 
Layman... Si 
Anima] jaw trap, ron 
Animal trap, S, L. Lone... 
Arc light regulator, W. J. Kell 
Back pedaling brake, J. A. Caldwell 
Basin, Water closet bowl, bath tub, etc., folding 
wash, J. F. Houston.. 
Bearing, A. Farnell 
Bearing and power transmitting device, com- 
bined, Billberg & wWinand 


Bearing, Velocipede, G, W. Shamp.. 616, 

Bedstead, F. F. McAfee. 616,131 
Bicycle, G. W. Manson.. 616,421 
Bicycle, E. E. White..... 16,381 
Bicycle brake, H. D. Mill bee 616,342 
Bicycle brake, W. H. Sparks 16,429 


Bicycle, chainless, A. Bailey.. 
Bicycle, chainless. O. W. Schau 
Bicycle coupling, Cottrell & Cond 
Bicycle drive gear, J. park er 
Bicycle driving gear, K. Courtright. 
Bicycle gearing, F. P. S 
Bicycle pedal, J. E. A. Walker 
Bicycle seat. G. F. Barron..... 
Bicycle support, W. F. Williams 
Board. See Pastry board. Plaster board. 
Boiler. See Steam boiler. 

Boiler, J. A. Steven; 
Roiler, C. G. 


ao 
4 
eS 
my 
R55 


54, 616,155 
- 616,380 


6 
! Hold back and whiffletree, combined, W. B. Frost 


; Horseshoe, J. Drew 


Boiler and furnace, J. A. Stevens. 616,157 


Boiler furnace, D. H. Streeter 616,01 
Bolt cutter, O. A. Hoak. 616,105 
Bolt holder, EK. B. Parso 616,350 | 


Book rest, C. K. Stewart... 
Boot or shoe, ventilated, J 
Rottle, H. Weil..........cceseccseeeesseeeees 

Bottle, non-refillable, N. A. Lybeck......++. 


16,112. 
61 6,379 
2 616,126 
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616.367 " Joint. See Rail joint. Welded joint. 


Brake. See Air brake. 
Bicycle brake. 
Brick kilu, W. N. Graves 


Back pedaling brake. 


Brick kiln, continuous, E. T. Harris. 616,321 
Buckle, J. C. Rosenkranz.............. 616,359 
Burglar alarm, electrical, C. Coleman. - 616,079 
Burial casket, Semmens & Evel.. 616,149 
Burner. See kurmaldehyde burner. Gas burner. 
Hydrocarbon burner. 

Cabinet, check holding, S. L. Davis 616,183 
Calculating machine, A. S. McCaskey .- 616.132 
Camera, magazine, G. Wh Hurlbut. 616,107 


Can. See Corrugated can. Grocery, can. 
Car, ballast, H. Shepherd..... . 

Car controller, motor, A. 
Car coupling, J. J. Ehlers. 
Car coupling, J. A. Lanha 
Car coupling, C. 8. & G. B. moles 


« 616,853 
+ 616,203 


Car coupling, J. W. Price.. » 616,35 
Car coupling, G. Schneider.. 616.363 
Car aon ling and operating device therefor, S. 

OOTOPA is oes renee alee sewegelae es 


Car dumping mechanism, D. Bennett 
Car fender, P. Heesem.................. 
Car step, extension, W. J. Griffiths, Jr.. 
Cars, pneumatic motor for electric appliances 

for, C. A. Evans.......... 
Cartridge belt, L. Sanders. 
Case. See Printer’s case. 
Caster, ball, E. L. Dimmitt 
Caster, furniture, Godden & See) ey, 
Cellulose, machine for making c corn. 


616,301 
616,361 


. 616.411 
+ 616,310 


perger. 616,177 
Chain and whe bs 616,072 
Chair. See Folding chair. 

Chopper. See Cotton chopper. Stalk chopper. 
Churn, J. A. SwWexTrengen............cceecee cee e eens 616,371 
Cigar exhibiting and vending apparatus, coin 

controlled, W. L. Dunham 616,441 
Cigar vending’ machine, G. Heidenreich.... ...... 616,324 
Circuit breaker, automatic magnetic, C. M. Clark 616, 403 


Clamp. See Saw clamp. 

Clasp. See Lace clasp. 

Cleaner. See Fruit cleaner. 
Clipper, hair, W. H. Underwood 
Clock dial fastening device, D. J. Hurley 
Cloth cutting machine, H. Warth.. 
Coal handling and storing device. P 
Coal sack, J. 8S. Nickerson.. 
Coal screen, W. J, Steen.... 
Coffee pot, K. J. Kohlmeyer 
Column, EF’. A. W. Davis.. 


Compass indicator, ship’: 3, Ww, Ww. Snow man: 616,428 
Concentrator and distributer, J. H. nee 416.140 
Condenser, A. P. Dodge.. 616.087 
Cooker, steam, M. Foerg.. 616,095 
Corrugated can, vertically, | J. C. Milligan 616,246 
Corset, J. Siegel... .... cee ce cece eee eee eens 616,150 
Cotton chopper and Cultivator, A. Abramson... 616,388 
Cotton press, W. R. Mason : - 616,341 
Coupling. See Bicycle coupling. Car coupli g. 

Pipe coupling. 

Cover and cutting tool, M. Falk . 616,304 
Cow kicker, anti, W. Vandorn. 616,374 
Cradle, W. G. Patton.......... 616,351 
Crank hanger, P. Brennan. - 616.073 
Crate, folding, Z. B. Taylor.. . 616,162 
Crate, shipping, G. C. Runkle. ~ 6IK.1NS 
Cream saver, W. A. King............ceeeeeeeeeeeeees 616,102 
Crusher. See Rock crusher. 

Crushing mill stamp stem, C. Gracey.............. 616.311 
Cultivator and draft equalizer, W. us Natschke., 616,345 
Curtain fixture. HY. Succie,......... cece cece eee noes 616,274 
Cutter. See Bolt cutter. 

Cycle driving gear, V. Wisniewski -- 616,386 
Dampers, etc., electrically Operated re, 

for. G. F. Richardson................ .-- 616,358 
Desk, drawing, F. Oswald.. . 616,347 
Desk pads, etc., corner fasten 

616,385 
Detecting, notifying, or preventing theft, device 

for, G. H. Morris - 616,129 
Diamond polishing machine, A. Wauters.. « 616,377 
Die. See Tile ales 
Die press carrier, E. Tyden.... «+. 616,213 
Dish washer, H. i. Tattle.. . 616,372 
Distilling apparatus, fluid, ‘Todd & Smith: 616,277 
Ditching machine, W. Wilgus............ 616,382 
Diving apparatus, W. K. Crawford. 616,409 
Door securer, E. H. Roth.. .........2..+05- - 616,144 
Dough nut or fried cake turner, J. Korbel + 616,420 
Drill. See Miner’s drill. 

Drill, E. Kuhne.. - 616,118 
Dropper. See See: pp 

Drum, heating, H. E. Harrington.. - 616,320 
Egg carton, R.J. Barkley.. 616,392 
Electric generator for cycles, ete, Moores & Far- 

rell - 616,343 
Electric switch, W. J. Kelly.. . 616,110 
Electric traction system, M. Cattori - 616,403 
Elevator. See Invalid elevator. 

Elevator gearing, E. M. Fraser...................55 616,096 
Elevators by three button push systems, elec- 

tric operation of, J. D. Lhlder.............. 00005 616,190 
Engine. See Locomotive engine. 

Engine steering mechanism, traction, A. H. 

Reber 616,257 
Evaporating apparatus, Hobson s » 616,187 
Fabrics, machine for cutting ribbed, C a 

FE. Ade 616,280 

616.389 
Feed water heating apparatus, boiler, J. Thom... 616,431 
Fence machine, wire, W. A. Kilmer............. .. 616,115 
Fence picket forming machine, wire, W. A. Kil- 

MMOD AS acs woe ee tunes ee eee e naar at caeat ted 616,116 
Fender. See Car fender. 

Filter, J. E. Cullison... +++ 616.224 
Filtering device, W. Shreeve... - 616,564 
Fire alarm system, thermostatic auxi iary, . 
-. 616.082 
« 616,156 


Fire, apparatu 

H. Cochran.. 
Firearm, automitic, G. Roth. 
Firearm cheek pad, T. D. Rowley. 
Firearm, recoil operated, G. Rot! 
Fire escape, O. R. Hanskey..... 
Fire extinguisher, K. Schaefer. aoe 
Fire extinguishing compound, J. Stocker et ‘al. 
Floodgate, D. McCafferty............... seeeeeeeecee 
Folding and Wrapping machine, L. C. Crowell. 
Folding chair, F. D. O’Keefe... 


6i! 
616,42 
+ 616,261 
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Folding machine, L. C. Crowell.. . 616, 290 
Formaldehyde burner and composition of ma ter 
for making same, A. Guasco . 616,313 
Friction drum, J. S. Mundy........ - 616,198 
Fruit cleaner prusper and washe 
et al.. - 616,284 
Furnace. 
Furnace accessory, blast, 5 Ma . 616,101 
Furnace grate, J. Neil - 616,133 
Fuse for explosive pre projectiles or shells, percus- 
sion, F. Hale Ct al... ....... ec cece eee e cece cece 616,317 
Gage. See Horseshoer’s gage. Thimble gage. 
Game apparatus. EK. Meyer...............sceseseeeee 616,244 
Gas, apparatus for producing acetylene, E. “e 
Morton-Brown - 616,130 
Gas burner and?heater. F. Barnhart.. 616,069 
Gas burner, incandescent, G. Delin...... « 616,295 
Gas generator, acetylene, J. M. J. 616,108 
616,124 
616.147 
616,266 
~ 616,418 
Gans "Be Flood gate. Head gate. 
Gate: J. Chaney.. 20.5 sieccai cs eeeea ceca cdeea Satbaices 616,4C4 


Generator. 
or. 

Glass working machinery, T. R. Michaels 
Glassware manufacturing machine, F. O’Neill. 
Governor, W. E. B 


See Electric generator. Gas genera- 


Grab or automatic hoisting bucket, J. Campbell.. ele: 287 
Grocery can and self setting animal trap. com- 
bined, H. F.M. Lahann. . 616,119 
Handle bar, adjustable, W. W. Dirksen.. + 616,412 
Hanger. See Crank hanger. i 
Harrow J. J. Ussery no 616,166 
Hay rake and loader, com 616,340 
Hay rake, horse, W. Strait. . 616,159 
Head gate. W. R. 'lhornton.. + 616,212 
Heater. See Tank heater. 
Heel finishing tool, boot or shoe, Z. Baudry...... 616,482 
Hinge, door, C. H. Rembold . 616.258 


Hoe, E. O. Norwood........... 


Hog trap, J. T. Geddis....... 
Hook. See Snap hook. 

Hook and eye, Fk’. A. Carveth. 
Horseshoer’s gage, J. ‘EB. Platt.! 
Household use, combination 


616.337 

Hydrocarb: rner, EH. 
Incubator, C. L. Hill.. 
indicators See Compass indicator. ‘Station 

eator. 
Indicator, F. Hackmann . 616,417 
Invalid elevator, W. A. Allen.. -- 616.282 
lron, pipe, ete., rolls for bending ‘structural, ¢ 

Weber. 16,217 


Kiln, See Brick’ kiln. 
(Continued on page 428.) 
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OOD or METAL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOGUES— 
A—Wood-working Machinery. 
B—Lathes, etc. 
SENECA FALLS MFG. COMPARY. 
695 Water St., Seneca Falls, N.Y. 


POWER & FOOT LS, 
MACHINE SHOP OUTFITS TOOLS 


ATHE Siu eee! CATALOGUE FR 
SEBASTIAN LATHE CO. 120 CULVERT ST, CINCINNATI.O. 
and TURRET LATHES, Plan- 
Foot Power ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 


LEARN BY MAIL. 


ENGINEERING 


Elect., Mechan., Stationary, Marine, Locom., Civil. 


MECHANICAL DRAWING ano MACHINE DESIGN 


Tuition Fee payable $2 per month. Text Books and 
Drawing Plates Free. rite for free S. A. Circular. 


THE UNITED CORRESPONDENCE SCHOOLS, 
F. W. Ewald, Gen. Mgr. 166 Fifth Avenue, New York 


“A Tome That Tells of Tools.” 
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present market price. Every T ol de- 
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curate cuts. Send at once for MONT-= 
GOMERY & CO.’S thoroughly up 
to 4 te TOOL CATALOGUE tor 
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WALWORTH MFC. CO., 
20 OLIVER STREET, Boston, Mass. 


HIGH GRADE Wea. MACHINERY 


AIA, Single Machines or Com- 
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J. A. FAY & CO. 
10-30 John St., CINCINNATI, OHIO 


A FIRM GRIP 


Here is a small, handy little tool of great strength 
warranted to get a firm grip on, and move any tool that 
can be put into it—either round, square, or oval. We 


Si Mo 


ial 


Pg 


SHAPERS, PLANERS.DRIL 


Every kind of 
Tool for Steam, 
Gas, and Water 
Fitters. Every 
Tool has our 
personal guar- 


cee, the SURE-GRAP WRENCH, It sade ot 
i . ves satis 

nicely fires fin, Price Se. J. STEVENS ARMS 

eTOOL, CO. P. 0. Box 16, Chicopee Falls, 

Send for illus. catalog 16. Mass., U.S.A. 


Water Emery 
Tool Grinder 


Has no pumps, no valves. No 
piping required supply it with 
water. Always ready for use. Sim- 

lest 1n construction, 1:ost efficient 
i operation. 

i Send for catalogue and prices. 

W. F. & JNO. BARNES CO. 


Sage 1999 Ruby St., Rockford, Ill. 
DORMAN’S 
are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10to $1,000. All Stamp and Stencil 
Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of ali kinds. Established 1860. 
Printing Frences, do complete outta 
from $1 to $100. (2 _Send_for Catalogues. 
TH . F. W. DOR 


N ° 

121 E. Fayette St.. Baltitore. Me, U.S. A. 
AUTOMATIC WEIGHING MACHINES 
of two to two thousand pounds 

a x capacity; interlocking in princi- 
ple itive action, accurate 
Wreiwht. reliable registration for 
weighing coal to boilers, grain to 
elevators and crushing rolls, 
malt to kettles, coffee, tea, su- 


gar, cotton seed, cement, fer- 
8. 


Tools and Supplies. 


tilizers, etc., to bags. 
Reliable Counting Registers, 
Standard Measuring Machines 
The Pratt & Whitney Co. , 
Hartford, Conn., U.S.A. 


{ 


++ 616,344 
616,317 
616,325 


Labe] holder, J. R. Grinsfelder......> 
Lace clasp, shoe, M. E. Hendrick... ae 
Lamp illuminant and process of making, 
descent electric, O. M. Thowless. es 
Lamp refracting globe or chimney, 


pamp. puree’. Ts ian ton. 
uasting device, shot W.H. 
Lathing. metallic, G. A: Obi, Jr. 616,022 ON A 


Knitting machine, circular, D. McGenniss. ? , Mon [hs 


Life preserver, G. B. Shepherd. 616,439 


Limb fastening, artificial, C. P. Case...... 616,076 
Linseed cake forming apparatus, A. Euston...... 616,229 
Liquors, vacuum lifting apparatus for malt or 

other, W. A. F. McCallum -« 616,199 
Loading device, wagon, L. C. Wood .» 616,387 
Lock. See Permutation lock. 


a33| L hat was the experience of one 

6,086 

sew?! of the largest Steel Plants in 
Pennsylvania, the first time 

they tried 


aeas| “ Daniel’s Perfect 


Measuring cahinet,G. W Haddox.. oe 
Measuring wire and indicating its weight. ma- 


chine for, J. P. Barronetal..............05+ ++ 616,070 ‘ 6 99 
Mechanical movement, A. Howard .. 616,333 Piston Packing « 
Metal sheet or plate polishing, cleaning and 

greasing machines, polishing and feed rolls P P P 

for,: A.J. Demmler? ici aes oa vie vet soe ie eeawe 616,184 ° o ° 
Microphone containing granular carbon for re- 


taining material in position, L. M. Ericsson.. 
Mill. See Rolling mill. Saw mill. 
Millstone, T. L. & T. J. Sturtevant.. 


a6186/"They tried two other leading 


613,160 


Miner’s drill, Strauser & Klinger.. 616,273 
miner Soa pei tata nt one makes—one lasted a month, 

olding press, K. H. Se 5. ‘ 
Mortar naking machina W 61633} the other one six weeks. “P. 
proton: eso ator motor. nite Peer ; 

lotor, T. Douglass. . 
Mowing machine, G. G. Swain. | 21 616;370 P. P.” is a cushion—not a 
Musical instruments. winding up and operatin, 4 

He ciagerm 10" sutomatlepleyingdevicestor, .,.,| power consuming wedge, and 


Newspaper holder, etc., E. Y. Horder. 
Nozzle, rotary deluge, C. L. Newcomb.. 


se20| it’s just as good on cold water 


Nut locking device, A'How ard... e640 , ‘ 

Oil from seeds, extracting, A. Euston 616,228 or steam, It Ss the only scien- 
Se gen ee dug) oy ae 
Paper poz: machines, adjustab e16986 QUAKER CITY RUBBER co., 
Paper making machine, P. Priem. 616,423 409 Market St., Philadelphia, Pa, 


Pastry board, Stanley & Patterson......... 

Permutation lock for boxes, H. Hinterholzner 

Photographic tray, J. H. Smith............ ........ 

Piano construction, securing apparatus for use 
in, S. N. Swan............ceeeee 

Picture hanger, A. Ehlers. 


616,366 
616,104 | (If you will examine a sample of “P. P. P.”— 
616,152 | and read a booklet— send in your name.) 27-16 


MIETZ & WEISS 


KEROSENE 


ENGINE. 


The most economical power 
known. Absolutely safe and 
reliable. Runs with common 


Pipe coupling, sealed, F. T. ly 
Pipe covering, hydrant, M. H. Mergenthaler.. .. 
Pipes by freezing, apparatus for preventing 
bursting of water, N. M. Hopkins....... 
Plaster board, M. G. I. Buckley 
Plow, ditching, A. Esty....... 
Pneumatic dispatch tube sy: 
pliance for, C. F. Pike........ 
Pneumatic motor valve, F. ic 
Pop corn fritter machine, W. Z. Long....... x 
Pottery moulding machine, F. H. & C. D. Weeks 616,378 


Puller. 9) 


i i im- kerosene. Perfectly auto- 
et Vay eeine, LOE Tana RNR TC matic, Patented 1807, U.8. 
Press. See Cotton press. Moulding press. Veneer 18 ie en UNG ‘ 

ress. | lo -, New York. 
Prihter’s case, W. Haestrup...............0eeeeneee 616,231 : 
Printing bulletins, posters, etc, machine for, 
Heath & Severy ....-. .........0008 616,233 0 
Prospecting wheel, W. H. P. Jones... 616,335 


See Spike puller. rating on GASOLINE, 


Pump and water motor, combined rotary, F. ISTILLATEorCRUL 


BOVIO'-22 23000 cossetecer scene oboe 616,397] OIL. Both Friction and 
Pump curb reservoir, C. A. Bartliff. 616.394 | Geared Hoist, from 0 50 
Pump piston, Forsyth & Thompson 616,308 | H. P., for Mines. Quar- 
Puzzle, L. Stanek.... 6 ries, Docks, etc. 


Racking beer,-means fi Kers . 
Rag picking or shoddy machinery, O. E. Hoddick 
Rail bond, W. EK. Harrington.. 


616.328 | Where wood, coal or water 
616.232 | are scarce. Send for catalog. 
"616.440 | Guaranteed fully. State size 


Rail joint, W. We, Smith. G16'305 | Wanted. Address Weber 
Rail joint'and device for preventing spreading of Gas and Gasoline En- 


raiis, combined, H. M. Williams. . 616,171 | Zine Co., 402 S. ‘W. Boulevard Kansas City, Mo. 

Railway switch, E. S. Leaycraft.... 

Railway tarntable, W. A. Cory. 

Rake. See Hay rake. 

Regulator. See Arc light regulator. Tempera- 
ture regulator. 

Rock crusher, B. R. Seabrook 

Rock crusher, portably mounted, E. 


This beats Wind, Steam. or Horse 
Power. We oler the 


WEBSTER 2 actual] horse power 


GAS ENGINE 


150, less 10% discount for cash. 


for 


Rolling mill, continuous, W. D. & J. Built on interchangeable plan. Built 
Roof, C. Binder st of best material. Made in lots of 100 
Rubber, calender for running out she theretore we can make the price. Box- 
We COUMGCRS oie Vanes asietals banned va ctecetcwebes 616,434 ed: for shipment, weight pounds. 
Rubber footwear, lasting a _ Made for Gasor Gasoline. Also Hori- 
Kennedy. — zontal Engines, 4 to 30 horse power. 
Salt cellar, J. earenae ge 616,148 ee = - 1 Writefor Special Catalogue. 
Sash, window, K. Anthony.. ++ 616, 
Saw clamp, G. W. Fernside. ... 616,305 | WEBSTER MFG. CO., 1074 West 15th St., CHICAGO 
Sawmill, band, W. M. Wilkin..... - 616,219 Eastern Branch, 38-D Dey Street, New York City. 
Sawmill, portable, F. Thompson.. 1 


. Brandell.. .... 


Saw set, 
Saw set, H. Cottrell... 
Saw set, W. Littley........ 
Saws. mechanism for os 
Wilkin... 
Scale, compu: 
Scale, price and weighing, oO. 2188. - 
Scales, printing register for weighing, Fairbanks 
ME VAV IONS cose ces as Sone eto ews ace deceedect see 
Screen. See Coal screen. 
Seed dropper, G. R. Dy ke! 
Separating machine, W. 
Sewer trap, H. Pennie.... ................ 
Sewing and seam finishing machine, shoe, J. 
Hadawa, 
Sewing machine, button, F. A. Wing.... 


Sewing machine seam trimming m 


SCOR Tis 


Lee easy 


BAYONNE CITY. N.J 


Kneading and Mixing Machines 
Over in use. Over 300 varieties 
. in 155 different industries. 

Patented in all countries. 


WERNER & 


F PFLEIDERER 

! Saginaw, Mich. Build- 

ers of all kinds of Chemi- 

cal Machinery. also at 
Cannstatt, London, Vienna, 

Fn Berlin, Paris and Moscow. 
83 Highest International Awurds 


ANYONE INTERESTED 


in Agricultural Pursuits can’t 
afford to be without the 


AGRICULTURAL EPITOMIST, 


Sample copy Free to any address 
upon receipt of name and address 
plainly written on postal card nam- 
ing paper in which you sawthisad. 


Address AGRICULTURAL EPITOMIST, Indianapolis, Ind, 
““WOLVERINE’”’ 


GAS & GASOLINE ENGINES 
STATIONARY AND MARINE. 


The“ Wolverine ” is the only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 


WOLVERINE MOTOR WORKS, 
12 Huron St., Grand Rapids, Mich. 


616.390 a : 
1! The Queen Acme No. 5 Microscope 4 


121 616,189 
121 616/252 
B. 


+++ 616.315 
«+. 616,173 
echanism, 


Fien & Harrison. 
Sewing machine, shoe, J. B. Hadaway 
Shearing implement, A. Howard.. 
Sled propeller, F. Berger... as 
Sleigh runner, C. H. 

Sluice box and bridge, H. 
Snap hook, harness, G. Rothar.... 
Speaking tube switch, F. W. Wood. 
Spike puller, S. E. Slaalien... 

Spoke socket, A. Weilheimer.... 
Sprinkling vehicle, A. H. Howland. 
Stalk chopper, A. L. Fairey...... 
Station indicator, J. D. Barry 
Steam boiler, A. P. Dodge.. 
Steam boiler, J. Johnson... 
Steam boiler, J. A. Stevens. 
Steering gear, A. O. Taylor. 
Stove door, A. Alitto.... ae 


Hildt 
Surgical] instrument, L. H. Rogers.... ay 
Switch, See Electric switch. Magnetic switch. 

Railway switch. Speaking tube switch. 
Sword, pistol, B. Reyes 
Table, C. B. & L. B. Dennis. 
Tank heater, A. Duis........... 
Telegraph repeater, F. W. Cole.... 
Temperature regulating apparatus, 


A. Roesch... 
‘emperature regulator, automatic, A. Roesch... 616,141 
hain, A. W. C. 


‘entering machine cloth carrier Cc! 


Arnold . 
Thimble gage, J. F. Simons. 


Threads or acne of silk, etc., apparatus for clear- aaa 
ing, P. Perre amie! 5 i 
Threshing machine implement oleate NEW MODEL AS PER CUT. 
Tile die, H. A. Wheeler oe 17 ‘ 
ae ee The Ideal Microscope for Amateur 
‘Lin’ om \d/or arose 20 pur 616,161 | Research. Stands unequaled for precise 


Tire for bicycles. and accurate adjustments and optical 


hisses 616,121 excellence. With objectives iviny from 
Tire, non-slipping pneumatic, H. E. Walter....... 616,168 | 50 to 500 diameters, in case, $35.00. or 
Tire, pneumatic or other elastic, L. W. Cock- eas Send for new Microscope Catalogue B. M. ®& 

Lig RaSencererree rnc ra Ria bee testes ere eeeaeeereees i UEEN & CO Inc 
Tires, hand pump for inflating bicycle, Louden Q ey INC. 

Shute Meneame ; Sete ene er 616,195 { 1011 Chestnut St., Philadelphia, Pa. e 
Tobacco, etc., apparatus for drying, 8. C. David- 
OMe eae wld vectew shad ced Rieger olnab an ceeeetaseeea siaee 616,294 i A A 

Tobaces, ete. drier for, 8G. Davidson ......00...- 663s |Skinner Combination Lathe Chuc 
Tobacco moistening apparatus, leaf, 8S. C. David- Fido ~ > peat Are. : Best reversible 

GON ee chacoseecesviswes's ce bhachceseed vee teeeessisoad ee 29 see - i c 
Tool. combination, Bealer & Schelden............. 616,179 | s steel, case bardened. No strain 
Tooth crowns, post and disk attachme ‘or arti- on the screws. Upper section of 

ficial. G. Evans ms nae jaw may be left off and chuck 


used for cutting stock. 

Greater capacity than any other 

240 , chuck. Can be fitted with inter- 
| changeable jaws. 


SKINNER CHUCK CO. 
Church St., 


(Continued on page 431) 


New Britain, Conn. 


© 1898 SCIENTIFIC AMERICAN, INC. 


is not moresurely a de- H_ 
fence against pove ' 
than technical knowl- 
edge that can always be 
converted into money, SS 
You can learn now without leaving home, 
| Success guaranteed. Best text books free. 


STEAM ENCINEERING 


Bridge, Electrical or Civil Engineering; Mathe- 
matics; Chemistry; Mining; Architectural or Me- 
chanical Drawing; Surveying; Plumbing; Archi- 

I tecture; Metal Pattern Drafting; Prospecting; 
Book-keeping; Shorthand; English Branches | 


i TAUCHT BY MAIL 
Circular free. State subject you wish to study, 
Estab. 1891, 45,000 students and graduates, 


Tho International Correspondence Scheols, 
Box 942, Scranton, Pa, 


Williams 
Saving Soals 


& 


SOLD EVERYWHERE.Y 


Williams’ Shaving Stick, 25 cts. 

Genuine Yankee Shaving Soap, [0 cts. ' 

Luxury Shaving Tablet, 25 cts. 

Swiss Violet Shaving Cream, 50 cts. 

Jersey Cream (Toilet) Soap, 15 cts. 

Williams’ Shaving Soap (Barbers’), 
6 Round Cakes, 1 1b.,40 cts. Exquisite 
also for toilet. ‘Trial cake for 2c. stamp. 


THE J.B.WILLIAMS’ CO., 


GLASTONBURY, CONN. 
1ONDON,6 4 GREAT RUSSELL S T,W.C. SYDNEXKIG! CLARENCE ST 


Simplex Cime Recorder. 


So named because it is simple in con- 
struction, simple in operation and simple 
of record. Saves maximum of time with 
minimum of labor. Registers by the push 
of a button—nothing more. One hundred 
men can register in one minute on one Re- 
corder. Adapted to large or small con- 
cerns. No keys, checks, cards, tape or ink- 
ribbon. For simplicity, compactness, dur- 
ability and quick registration absolutely 
without rivals. 

Full description for the asking. ASK NOW. 


Heywood Brothers & Wakefield Company, 
195 CANAL STREET, NEW YORK. 
N. B.—For prices, state number of your employes. 


AREGUARANTEED to 
Give. SATISFACTION. 
< DURABLE IN CONSTRUCTION. 
<= “ano EASY ano SAFE in 
“ TION 
old ATALG 
IGATE OUR CLAIIAS 


TRUSCOTT BOAT MEG(ON\ 
ST. JOSEPH, MICH.U.S.A. 


TYPEWRITERS 
HALF PRICE 


We will sell you any typewriter 
made for one half regular price, 
many forone quarter. Every ma- 
chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANGED. Sent anywhere with priv- 
ilege of examination. Send for IIl- 
ustrated catalogue. 


National Typewriter Exchange, Guscocs 


Chicago. 


yea S's 
ie 
non 
hoy 
fi 


FOR CAT 


S Mice) 


OG 


Oster Pat. Adjustable Stocks & Dies 


They are light in weight, dies 
made of the best tool steel, 
guaranteed just as_ strong 
and reliable as solid dies, cut 
eathe thread at one operation 
and release from the work 
without running back over 
tinishedthreads. Kach set of 
dies cuts two distinct sizes. 
THE OSTER MFG. CO. 
3 Prospect Aves i. 


Cleveland: Ohio, U. 


E. A. BURGESS CO., 67 Court St., New Haven, 
Conn., U. S. A. Box Nailing and Trimming 
Machines, Cash and Bundle Carriers, Display 
Fixtures. Inventious Perfected, Manufactured 
and Placed on the Market. Portable Extension 
“Junket” Booths and Cabinets. 

L. A. HOLMES, Mgr. Send for Illus. Catalogue. 


DON’T LOSE THE POINT 


of your pencil. Carry it in 
the Improved Wash 
burne Patent Pencil 
Holder. Fastens to pock- 
et or lapel ofvest. Grips 
firmly but don’t tear the 
fabric. Eyeglass Holder. 


with swivel hook, equally 
Mis By mail, 10c. each. Cata- 


logue of these and other novelties 
made with the Washburne Fast- 
eners free for the asking. 


AMERICAN RING CO., Box P, Waterbury, Conn. 


Wheels, friction, paper.......... - 4% | Bicycle tires, leakage............. *215 | Comet, a new. 
Window cleaning device 292 | Bicycle. increasing weight of.... 130 | Comets, recent. .. 
Window raising device . . 148| Bicycle wheels, truing 26 | Commerce, our foreign deans 
Window sash lift.... - 180 | Bicycles in Austria..... Commission houses in Germany. 298 
Wine casks, Roman.. . Bicycles for farmers... Congress. Indian 2 *2A8 
Wineglasses, miracul Bicycles, light weight.. #312 


. 261 


ILLUSTRATIONS, | furnace and boiler... 2 


- Paper manu facture.... 
G Paris Observatory. 
Pen, t he Surprise. . 


A 


Connecticut, monitor.. 


37 
59 
Acetylene generator, new. : Gage glass, safety. tees se-ese+. 292] Pencil, anew...... Wonders, mental......... 379 | Bicycling, speed in... 1 Conventions, scientific, 402 
Acid, pyrogallic, apparatus....... Garbage disposal, Francisco Peral, torpedo boat.. .. 7] Woodworking machinery 21 | Biggest in the world.... 454 | Copper absorbed by trees 421 
Africa, architecture of 260, 261 | Philadelpbie, cruiser . 216 | Wounded, care of, at sea. 37 | Biltmore forest school. . 261 | Copper, how to brown... 262 
Albany, cruiser ....... ... 999 | Gardening over a geyser . Philippines, indians of 177 | Wrench, a novel 6 | Bird, artificial........... .*137 | Copper resinate..... 359 
Ambulance, an army. 5g | Gas globe holder...... . Photograph printing ap 277 | Wrench attachmen' 309 | Birds of Possession Isla’ . 54] Copyrights in China. 291 
Ambulance sbips ....... Se ieee 88. as governor, new Pier shed. collapse of a 197 | Wrencb, improved 262 | Birds, song. importing 242 | Coral reefs, exploring 236 
Antiquities, Egyptian. ws 7as Polder, collapse of Pilot boats of New York 257 | Writing, slate .... 299 | Birds taught to sing. 23) Coral reef, investigati 202 
Armor plate, test of.. | Gas-light plant ......... Pipe and boiler covering 857, Wyoming, monito -. 812) Bismarck, brain of. 263 ' Corn, rubber from.... 24 
Arkansas, monitor .. { ae Fintsch, Apparatus Plate, Krupp, test of a 136 Blacking, shoe, glo: 16? Coronium in the eart 72 
Avalon Bay and villag i Gu €, improved... Plow, Ross’............ 386 Bloom of plants.... .. 406 Coronium, terrestrial 108 
Avion, the............ 7... Wwe 137 ate, self-closing Pottery making, Pueblo . 5 Bluffs, concrete facin 390 Corsets in Russia... a 
Gate, stockyard... | Bower house. street railw 5, 308 Boat, roller, Beckman *53 | Corundum, note 0: 359 
Globe holder, Ayres.. Princeton University..... 282, 283 Boat, roller, Knapp.. ‘282 | Cotton,. by-products. 291 
RB Gold concentration... Printing apparatus, photo rer sis MISCELL ANY Boat, wave propelled. . 315 | Coughing, avoid.. 205 
Governor, gas, new....... Projectiles, navy .......... . 89 ] Boats, pilot ........... ..*257 Coupling, bose.... . 53 
Baggage, regimental . 56 Gram: treading, at Parakai Pueblo pottery making. ne — Boiler covering, new. ...*857 Courage in warfare. . 20 
Bakery, an Armenian Grevit system, Holly.... .. 116 | Putnam, Frederick W.... ... 181 Boiler feed, automatic, ... 864 | Coverfor milk cans. » 6 
Ball bearing, Lawren 36 | Great Britain, navy of .. 369, 376, 377 | Pyrogallic acid apparatus.. ...... 52] Figures preceded by astar (*) refer | Boiler and furnace..... ... *20 | Cow, a malformed... 7895 
Ball bearing, new. 164 | Gresham. revenue cutter - 10 td illustrated articles. Boilers of locomotives, | 822 | Cradle, folding...... = AICS 
Balloon, dirigible. agi | Grist a Is ab Tiflis... Boiler scale, removal....... 183 | Cramp, tyrewriters’.... . 183 
Basket maker, Ho 15 | \vunda| ow, the ... . Q A Boilers, buying and selling....... 374 | Crane, locomotive, large. #825 
Battleship Illinois . gq | Gun carriage, brite wees Boilers, steam, concerning....... 278 | Cricket, card.............. Ve tlT 
Battleship, Russia 289 Gun carriage of the Maine. 88] Questions, reading by mirror..... 299] Aborigines of West Indies ...... 60 | Bomb, volcanic, discovery of. .. 105 | Criticism, patriotic... 216 
Battleships 307 | Gan, lifiggs-Seabury..... + 89 Abydos, discoveries at.... 154 | Bombay University...............+ *340 | Cromer, landslip at .. 189 
Battleships, Spanish, wrecke 170 Guns, rapid-fire .. - 203 Acacia wood, value of... . 294 | Boric acid in wines. -.. 140! Cross lighting. « 245 
Bed, extension, new.. : 945 ; Guns at Santiago .. 1 R Acanthus column, Detphi :::"::.. 390 | Bottle closure. new . 455 | Cruiser Brookly "48 
Peetles, strong.. 40, Guns, Vickers-Maxim.. + Acetylene and cbiorine, mixed... 71 | Bottles, to clean.....- 62 | CruiserNewark .... . +64 
Boneh, florist’s.... 267 Raft, great, on Pacific... ........ Acetylene experiments........... 894 | Bourgogne, loss of the. 34 | Cruiser Philadelphia. 216 
Bicycle for railroads... 1 5% Railroad, trans-Siberian.. .. 193 | Acetylene gasat Edgbaston 359 | Box. oi] retaining....... . 69! Cuba, bow fortified. AL 
Bicycle lamp, electric. . . 888 H Railway cut amid Urals .. Acetylene gasexhibition .. 39 | Bradley Polytechnic Institute... Cuba, invasion of... - 18 
Bicycle lock, Sentinel .. 245 z Railway, Mount Lowe... Ha Acetylene gas hazard ...... Brandy, Dantzic.......... ; Cuba, resources of... ....... . 168 
Bicycle steerivg head.. “71 “o9 | Hall. Prof. James .. 154) Railway, Mount Tamalpais. ...... 33 | Acetylene gas. properties .... .. *151 | Bread baking, primitive . Cupid lighter than butterfly......*139 
Bicycle tires, leakage. ‘I 915 | Harvesting machinery . - 235] Railway, street, power station... 308 | Acetylene generator, new...*24, #357 | Brick monumenis..... 268 , Cycles for farmers. . 2 
Bird, artificial ............ * 137 | Hichborn, Philip ..... . 387| Ramps. freight, traveling Acetylene in street lighting....'. 889 | Bricks, slag, in German 102 | Cycling, speed in....... 
Boat, a wave-propelled . * 315 Holly gravity system. - 116] Rattlesnake. skeleton... Acid, boric, in wines........ Sa Bridge, Brooklyn. acciden -*106 | Cyclone in New York.. 
Boat; roller, Beekman .... eS Opi basket maker. ee . 15) Relic of the Maine . Acid, picric......... cc... eee eee 375 | Bridge, Brooklyn, enlarging...... 418 
Boat, roller, Knapp .... * 932 Horology, school of. - 101] Relief, bospital ship.. Acid, pyrogallic, apparatus. . .. *52 | Bridge, Brooklyn. safety.... « 402 
Boats, pilot, New Bork. “** 957 | Hose coupling..... . 53] Revenue cutter Gresham Advice, good 267 | Bridge, Brooklyn, trains on. 20 D 
Boiler and furnace....... tI “90 | Hospital cot, naval. 37] Ripper, seam............. Aerial navigation. ies .. 182 | Bridge, Brooklyn, trusses 106 : 
Boiler and pipe covering 1 357 ospital ship Kelief.. 81] Road, stage, remarkable Aerostation. macbive for. --*187 | Bridge, fall of @....... ..... ..*219 | Dam, California, great............ #892 
Bombay University..... 11’ 349 | House cooler, novel -. 69| Roller boat, Beckman.. .) 63] Africa, architecture of.. 114313 | Bridge. tubular, removal of....._ 388 , Datura, poisoning by...... ...... 
Bottle closure, new..... ...--..6- 55 Roller boat, Knapp . 282 | Africa, our trade witb - 370 | Bridge, Vierona.. ... .. .*341 | Deaths in lute war.... 
Bradley Polytechnic Institute... 101 Rubber man, the 26) African coast trade. . 187 | Brimstone, shrploads of. . 106 | Deaths, time of day of .. 295 
Brancker. dredge, sea-going. .133, 134 1 Briquettes, turf .... ..... .. 2822! Decisions, patent, recent « 51 
Bread bakery. Armenia 122 Minoi Brooklyn, cruiser...... aesieices . *40 | Deed,.a brave..... ..........6. oes 21 
Bridge, fall ofa... ...... inois, battleship. s Bronze, aluminum, forgings. ... 230; Defenses, our army and coast.... 20 
Bridge’ steel, at Oufa. i : 201 | Hlusion, an optical E ; : Bronze casting, remarkuble......*164 | Developer. pyro... .....:.....++- 293, 
Hridge. Victoria ............. "** 34, | Incubators, Cyphers’. 298 | Safety attachment for scaffolds.. £57 | Air expanded by lightning. . 359 | Brush. window cleaning ..*292 | Dewey squadron. reinforced..... +25 
Bronze casting, remarkable. . 164 | India rubber man, the 26 | Safety gate, bridge ............... 840| Alr, fresh, value of.. 212 | Building, office, a tall. ..*409 | Diathermanity of insulators..... 359 
Brooklyn bridge trusses.......... 106 | Indiana, battlesbip. 149 | Sampling machine, new 204 | Building. tall, test of... ‘#389 | Diatoms, preservative for. U6 
Brooklyn, cruiser..... ... 40, 149 | Indian coe cote 248 | San Francisco water works...328, 330 292 | Buildings, wind bracing. 178 | Discipline-at sea.............. . 1% 
Brush, window cleaning . .. 292 | Indians of Philippia 77 | San Juan, defenses of.... 218 | Builets, wooden, Spanis 243 | Disease, animal. communicabil... 155 
Building, office, tallest... ‘1, 401 | Insect Samsons..... 40 | San Marino, republic of 114 | Buoy cables, protecting. Disinfection, method, new . 342 
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4 rret of the Naban “ 


Engine, traction, great... “7 985 | Motor, water, novei. Ball bearing, Hitchcock *164 | Cleaning devices, improved *292 Exposition, Trunsmississippi. 
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